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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl 10 OHOJOTHMH TEOPETHYECKYI0 OCHOBY IS
OTIPEICIICHHs] TIOAXOM0B K (POPMUPOBAHUIO COAEpKAaHUS YdUeOHOTO IpeaMera
«buonoruss» cocraBwin: KoHUentyainbHble mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, colepKaHusi, pe3yiabTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO IMTOATOTOBKU BBIITYCKHHKOB, TTOJIOKEHUS 00 OOIUX MENIX U
MPUHITUIIAX, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmero o6OpazoBanusi B Poccuiickoit denepanuu, a TakkKe IMOJIOXKECHUS O
cneruuke Onoyoruu, €€ 3HAYCHUHU B MTO3HAHUU XKUBOU MPUPOJIBI U 0OECIICYCHUH
CYIIIECTBOBAaHMSI YeJIOBEUYECKOTO 00mecTBa. COrjlacHO Ha3BaHHBIM TOJIOKCHHSIM,
OTIpeJIEJICHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu na€T MOpeACTaBICHUE O MHeisX, 00 oOmiei
CTpaTeTuu OOY4YCHHUs, BOCHHUTAHUS W PA3BUTHA OOYYAIONIUXCS CPEACTBAMU
ydaeOHoro mpeamera «buonorus», omnpenenseT o00s3aTenbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue I[0 pasjernam M Temaw,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh M3YUEHUsI YUYEOHOro Marepuana ¢ y4eTom
MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIHLHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEHN 00yUaroImmnXcsl.

B mnporpaMmvMe mo OuoNOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TMPEAMETHBIM pPe3yJIbTaTaM
oOyueHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOU
JEeATENbHOCTH/YUEOHBIX JIEUCTBUM OOYyYaronuxcsi MO OCBOCHHUIO COJEPIKaHMS
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no 6uosorun (10—11 xmaccel, 6a30BbIl YPOBEHb) peaii30BaH
INPUHIMI TMPEEMCTBEHHOCTH B HM3y4YEHMHM OHOJIOrMM, Oylarojapss 4eMy B HeEl
MPOCMATPUBACTCS HANPABICHHOCTh HAa pa3BUTHE 3HAHWM, CBA3aHHBIX C
dbopMHpOBaHUEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJIEHUS, TPEICTABICHUN O 3]I0pPOBOM
oOpa3e XKM3HM U OEpEKHbIM OTHOIIEHHEM K OKPY)Kalolled MpUpOIHOM cpene.
[TosTOoMy Hapsny ¢ U3ydeHHEM OOLIEOMOJIOTHYECKUX TEOPHUH, a TaKKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOTO paHTa U CYNIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OMOJIOTUHU YJEICHO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B MOBCEIHEBHOW >KM3HU JJIsl PEIICHUs PUKIaJHbIX 3a/1a4, B
TOM 4YHCJIE: TPO(HMIAKTUKHA HACIICICTBEHHBIX 3a00JICBaHWI dYeIIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIETHPOBAHUA, 000CHOBaHUS IKOJIOTHYECKU
1eJIeCO00pa3HOr0 TOBENCHUS B OKpYXAloled NPHUPOAHONW Cpeie, aHamu3a
BIIUSIHUSA XO3SWCTBEHHOU JESATEIHHOCTU YEJIOBEKAa HAa COCTOSHUE NPHUPOAHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKIAHON HAMPaBICHHOCTH
yueOHoro npeamera «buonorus» MpoJIUKTOBAHO HEOOXOJUMOCTBIO OOeCreYeHUs
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YCIIOBHM ISl PEIICHUS OJJHOW M3 aKTyaJbHBIX 33/1a4 IIKOJBHOTO OMOJIOTHUYECKOTO
oOpa3oBaHusd, KoTopas mpexanonaraer (opmMupoBaHue Yy  OO0yyarOIIUXCA
CIIOCOOHOCTH aMaNTHPOBATHCA K W3MEHEHUSM JWHAMUYHO pPa3BUBAIOIICTOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHUMAECT BaXKHOE
mecto. OHa obecrneunBaeT GOpPMHpPOBAHHE Yy OOYYAIOIIUXCS TMPEACTABICHHUA O
HAy4YHOM KapTUHE MHpA, paciupsieT U 00o0IaeT 3HaHuA O KUBOW MpHUpoie, e€
OTJIUYUTEIIBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3AllMM W DBOJIONHH, CO3MaET
YCIOBHSI  JUIA: TO3HAHUS  3aKOHOB  JKMBOW  TPUPOABI,  (HOPMHUPOBAHHUS
(GyHKIIMOHATBPHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W 0Oe30macHOro oOpasza
’KU3HU, IKOJIOTMYECKOT0 MBIIUICHHS, [IGHHOCTHOTO OTHOIIECHUS K >KUBOW TIPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTHSI UMEET TAKKe /ISl PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  337ady  CpeAHero  oOmero  o0pa3oBaHUs,  COLMAIU3ALMU
oOyuaroruxcs. M3ydenune 6momornnm obOecrieunBaeT yCIOBUS s (OPMUPOBAHUS
WHTEJUICKTYaIIbHBIX, KOMMYHHUKAIlMOHHBIX ¥ HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbl, CIOCOOCTBYET HHTETpaluu OHOJOTMYECKUX 3HAHUU C
MIPEICTABIICHUSMH M3 JPYTHX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUH
u reorpadun. HasBaHHBIC TOJIOKEHUS O TPEIHA3HAYCHWH y4eOHOTO TpeaMeTa
«buonorus» COCTaBUIM OCHOBY IS ONpPENENeHUs IMOAXOJO0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COJAEpKaHus, TMPEACTaBICHHOr0 B Iporpamme I0
OMOJIOTUH.

Ot6op comepxkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3UIMHA KyJIbTypOCOOOpPA3HOTO MOAX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyYaroIIuecs: OJDKHBI OCBOWTH 3HAHWS W YMEHHS, 3HAUUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTypbl, ONPENCTSAIONMIUE aJeKBAaTHOE IOBEJCHUE
YeJioBeKa B OKpY Kalollleld MPUPOIHON cpejie, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KU3HU U TpaKTUYecKou aesTeabHOCTH. Oco0oe MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKaHUSI, KOTOPBIE CITyKaT OCHOBOMU /I ()OPMHUPOBAHUS
MPEJCTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHE MHUpa U
IIEHHOCTHBIX  OPHEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIHMX  T'yMaHU3AINH
OMOJOTHYECKOTO 00pa30BaAHMS.

CTpyKTypuUpOBaHUE COJAEpXKaHUs Y4YyeOHOro MaTepuajia B MIPOrpaMme I
OMOJIOTUM OCYIIECTBIICHO ¢ YYETOM NPHOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTIUYUTEIIEHBIX OCOOCHHOCTSX JKMBOU MPUPOBI, O €€ YPOBHEBOW OpraHU3allid U
HBOJIIOIMHU. B COOTBETCTBHUM C 3THM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIICIYIONTUE COJepKaTeNnbHble TuHUN: «bruonorus kak Hayka. MeTomapl
Hay4HOTrO mo3HaHus», «Kierka kak Ouonormueckas cucrema», «OpraHu3Mm Kak
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Ouosiornyeckas cucrema», «CucreMa ¥ MHOrooOpa3ve OpraHUYeCKOro MHpay,
«IBOIOIHS KUBOUM MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenb u3zyuenusi yuyeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJiIcHUE  OOYy4YalOMMMHUCA  3HAHUSMH O  CTPYKTYpHO-(QYHKIIMOHATHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOrO0 paHra ¢ NOpUOOpEeTEeHUE yMEHH
HCIIOJB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JCHCTBUM B OTHOILIEHHH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3zoBoM
YpOBHE 00eCcrieunBaeTCs pEeIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHUE OOYYAIOUIMMUCS CUCTEMbl 3HAHMM O OHOJIOTMYECKUX TEOPUSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBIIIAX, CIYXKAIINX OCHOBOM
JUIst OPMUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTAX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpraHU3alliy, BBIJAIOIMIMXCS OTKPHITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHUe y OOYYAIOMIMXCA I103HABATEIIbHBIX, HHTEIUICKTYaIbHBIX M
TBOPUECKUX CIIOCOOHOCTEW B MpOIECCe aHajiu3a JAaHHBIX O MyTSIX pPa3BUTHUS B
OMOJIOTMM HAy4HBIX B3[VISIIOB, MJACH M TMOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommuxcsi oOmed KyJabTyphbl, (QPYHKIIMOHAIBHON
IPAMOTHOCTH, Pa3BUTHE YMEHUM OOBSCHATH U OLEHUBATDH SBJICHUSI OKPY KAIOIIETO
MHUpa JKMBOM MPUPOJbI HA OCHOBAHWU 3HAHMM M ONBITA, MOJYYEHHBIX IIPH
U3y4YEHUU OHOJIOTUY;

dbopmupoBaHue y OOydYarOUIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIHLHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTU;

BOCIHUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTHU IO3HAHUS YEJIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIIECHUS K HEH, COOIIOICHUS dSTHUSCKUX
HOPM IpHU IPOBEICHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TIOBBIIICHUS YPOBHS
AKOJIOTHUYECKOHN KyJIbTYpPbl, 1151 GOPMUPOBAHUS HAYUYHOI'O MUPOBO33PEHHS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TTOBCETHEBHOMN KU3HU JJIS
OLICHKH TOCJIE/ICTBHI CBOEH AESTEIHbHOCTH 1O OTHOIICHUIO K OKpYKarollei cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COONIOZEHUE Mep NPOPHIAKTUKA
3a00JIeBaHUM.

B cucreme cpemnero oOmiero oOpasoBaHusi «buonorus», m3ydaemass Ha
0a30BOM YpPOBHE, SIBIISIETCSI OOS3aTENIbHBIM yYE€OHBIM MPEIMETOM, BXOJSIINM B
COCTaB MpeaMeTHOI o0nacTh « ECTeCTBEHHO-HAYUHbIE MPEIMETHI.
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Jnst u3yuenusi 6mosioruu Ha 6a30BOM ypOBHE CpeIHEro o0I1ero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaemo), B 11 kmacce — 34
yaca (1 yac B Hezen0).
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COJAEPKXAHME OBYYEHUA
10 KVIACC

Tema 1. Buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMHu, (pUiocoueil, 3TUKOW, 3CTETUKOW U MPaBOM.
Ponp O6uonoruu B ¢hopMHpOBaHWM COBPEMEHHON HAay4HOW KapTuHbI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Metoapl O3HAHUS KUBOW MPUPOJIbI (HAOIIO/IEHHE, YKCIIEPUMEHT, ONMHUCAHMUE,
U3MepeHue, Kiaccudukaiys, MoAeIMPOBaHUE, CTATHCTHYECKAs: 00paboTKa TaHHBIX).

JleMoHCcTpanuu:

[Toptpersr: Y. Japsun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToIbl MO3HAHUS JKUBON IIPUPOJIBD.

JlaGopaTopHble ¥ NPaKTH4YeCKUe padoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHue pa3IMUHBIX METOJOB TpHU
M3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7ZKuBble cucTeMBbI M KX OPraHU3aLMSA.

Kusble cucreMbl (OMOCHUCTEMBI) Kak MpeAMET M3ydeHus Ouonoruu. OTiauydue
JKUBBIX CUCTEM OT HEOPTAaHUYECKOUN MPUPO/IBI.

CBoiicTBa OMOCHCTEM M HX pa3HOOOpasue. YPOBHHU OPraHU3aIMH OHOCHCTEM:
MOJICKYJISIPHBIM, KJIETOYHbIM, TKAHEBBIA, OPTaHU3MEHHBIM, IOIMYJISIIHOHHO-BUI0BOM,
AKOCHUCTEMHBIHN (OMOreoIeHOTHYECKHH), OMoC(EepHBI.

JdeMoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHbIE MPU3HAKU KU3HN», «YPOBHHU OpraHU3ALMH
KUBOU ITPUPOIBI».

O6opynoBanue: Mojienb MoJiekysl JTHK.

Tema 3. XuMu4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKHM COCTAB KJIETKHM. XUMHUYECKHE DIIEMEHTBHI: MaKpOAJIEMEHTHI,
MHKPOAJIEMEHTHI. BoJia 1 MUHEpalIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaldbHbIX BemlecTB B kierke. [lopnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHHMBbIE M 3aMEHHMbIE AMUHOKHCIIOTBI. AMUHOKHUCJIOTHBIA COCTaB. YPOBHHU
CTPYKTYphl ~ O€lKOBOM  MOJeKydbl (TIepBUYHAsl, BTOPUYHAs, TpPETUYHAs W
YeTBEpTUYHAS CTPYKTypa). XUMUYECKUE CBOICTBA OeNkoB. buonornueckue QpyHKIUU
OEJIKOB.

depmeHThl — OHoOJorMYecKkue Karamuszatopbl. CTpoeHue GhepMeHTa: aKTUBHBIN
HeHTp, cyoOcTtpatHas crneuuduunocts. Kodepmentsl. Butamunbsl.  OTianuus
(hepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.
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VYrneBoabl: MOHOCaxapuibl (TJIIOKO3a, pubo3a U JAe30Kcuprbd03a), Aucaxapuibl
(caxapo3a, JakTo3a) MW ToOJHUCaXapulbl (Kpaxmajna, TJUKOreH, IEeJUTI0JI03a).
buonornyeckne pyHKIIMHU YIII€BOIOB.

Jlunuae:  Tpurmuuepunbl, Qochomunuasl, crepouasl. [ 'mapoduibHO-
rupodoOHbIe cBolcTBA. buonornyeckue GyHkimu aunuaoB. CpaBHEHHE YTIJIEBOJIOB,
O€JIKOB U TUIIUOB KaK HCTOYHUKOB SHEPTHUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hyxkneotuast — MoHOMEpHI
HyKJIeuHOBBIX KucaoT. Ctpoenue u Qynkuuu JJHK. Crpoenue n ¢ynkumu PHK.
Bunet PHK. AT®: ctpoenne u GyHKIHH.

[utosorusa — Hayka o kiuetke. Kiertounass teopuss — npumep B3aUMOACHCTBUS
ujeil 1 PaKkTOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Krnerka xak mnenoctHas >kuBasi cucreMa. OOmue MpU3HaKu KIETOK: 3aMKHYTast
Hapy>kHas MmemOpana, Mmosiekysbl JIHK kak renernueckuii annapar, cucremMa CUHTE3a
oenka.

THumbl KJIETOK: dyKapuOTHUYECKask U MpokapuoTruieckas. OCOOEHHOCTH CTPOCHHUS
npokapuotudeckon — kietku.  Kierounas — crenka — Oakrepuit.  CtpoeHwme
YKaApUOTUYECKON KJIeTKU. OCHOBHBIE OTIMYMS PACTUTEIILHON, dKUBOTHOW U TPpUOHOI
KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJUKC, UX
¢ynkuuu. Ilnasmatnueckas memOpaHna, e€ cBoiicTBa U QyHkuuu. [{uromnasma u eé
opranouasl. OmHoMeMmOpaHHbie opraHounabl kiaeTku: OIIC, ammapar I oabmxw,
mu30coMbl. [lolyaBTOHOMHBIE OpPraHOUAbLl KIETKWA: MUTOXOHAPUM, IIIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM u TacTua. Bunel mnactun. HememOpanHbie
OpraHOU/]Ibl KJIETKH: PUOOCOMBI, KIETOUHBINA LIEHTP, LIEHTPUOJIA, PECHUYKH, KI'YTUKH.
@yHKIMY OPraHOUAOB KIETKH. BKitoueHus.

SAnpo — perynatopHblii neHTp kieTku. CTpoeHue sjpa: siaepHas 000JIouKa,
KapuoIlUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIMIECTB B KIIETKE.

JlemoHCcTpanuu:

[Toptpertsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

[wnarpammel: «Pacripenenenne XuMUYECKUX 3JIEMEHTOB B HEKUBOW MPUPOIEN,
«Pacrnipenenenne XMMUYECKUX AJIEMEHTOB B )KUBOU ITPUPOIED.

Tabmuuer 1 cxembl: «llepuoamueckass TabMUIAa XHUMHUYECKUX DIEMEHTOBY,
«CTtpoeHne MoJeKyabl BoJb», «brocunres Oenka», «CTpoeHUE MOJIEKYJIBI OelKay,

«Ctpoenue ¢pepmentay, «Hykinennosbie kucnotel. JJHK», «Ctpoenre MosexyIibl
AT®», «CTpoeHHEe 3>YKapUOTHYECKOM KIETKN», «CTpOEHHE MKUBOTHOW KIIETKH,
«CTpoeHHE paACTUTENBHOU KIETKN», «CTpoeHHE NPOKAPUOTHUECKON KIIETKWY,
«CtpoeHue sapa KIETKN», « Y TIeBOABDY, «JIMIuabD».
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OOopynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpyIOBaHHE [JIsi IPOBEICHUA
HaOJIIOJICHUM, W3MEPEHHM, HSKCIIEPUMEHTOB, MHUKpOIpEenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ IpaKTHYeCKue padoThbl:

Jlabopatopuass pabora Ne 1. «/3ydeHue KaTaTUTHYECKOW aAKTHBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHas pabota Ne 2. «3yyeHune cTpoeHus KIETOK pacTeHUH, >)KUBOTHBIX
1 OaKkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BellecTB, WX MeTa00Iu3M. AcCUMUISALUS (TJIACTUYECKUH OOMEH) U
TUCCUMUTISTINSA  (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI EAMHOTO TpoIecca
Merabonu3ma. Poilb 3aKOHOB COXpaHEHHs] BEUIECTB U DHEPrUUM B TMOHUMAHHUH
MeTabonu3ma.

Tumnbel oOMeHa BemecTB: aBTOTpodHbIA U TeTepoTpodHbId. Posib dhepMeHTOB B
O0OMEHE BEILIECTB U MPEBPAILICHIUN SHEPTUU B KIIETKE.

dortocunTe3. CBeToBast 1 TeMHOBas (a3bl hoTocuHTe3a. Peaknuu ¢poTocuHTesa.
O¢ddextuBHOCTh QoTOCHMHTE3a. 3HadeHUe (OTOCHHTE3a ISl KU3HU Ha 3eMIe.
Bnusnue ycioBuil cpeapl Ha  (POTOCMHTE3 M CIOCOOBI  TMOBBIIIEHUS — €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XemocuHTe3. XEeMOCHUHTE3UPYIOIMe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMI€.

DHepreTuueckuii oOMeH B KjeTke. PaclieruieHue BelecTB, BBIJCICHHE U
aKKyMYJUPOBaHHE YHEPTUU B KIETKE. DTallbl dHEpPreTuyeckoro oomena. [nukonus.
bpoxxennie u ero Buabl. KHCIOpOJHOE OKHUCIEHHME, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GocopunrpoBanue. IPPEKTUBHOCTh FIHEPTETUIECKOT0 OOMEHA.

Peaknum wmatpuuyHoro cuHrte3a. [enermueckas wHbopmanus u JIHK.
Peanuzamnus renermdeckod uHpOpManuu B KIETKE. [ eHETHUeCKWil KOJ H €ro
cBoiictBa. Tpanckpunmuss — marpuunbiii cunte3 PHK. Tpaucnsius — OuocunTes
Oenka. Oranbl TpaHciaauuu. KoaupoBanue amuHokuciaor. Ponp pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢hopmbl xu3Hu — BUPYCH. McTopus otkpeitus BupycoB (/1. U.
WBanoBckuit). OCOOEGHHOCTH CTPOGHHUS M  JKU3HEHHOTO IMKJIA  BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, ;KUBOTHBIX U YEJIOBEKA, BhI3LIBAEMbIE BUPYCAMHU.
Bupyc ummynogepuuurta uenoexka (BHUY) — Bo3Oynurens CIINa. OGparnas
TPaHCKPUMIKs, peBepTa3a u uHTerpasa. [lpodpunakrika pacnpocTpaHeHUs] BUPYCHBIX
3a00JI€BaHUM.

JdemoHcTpanmuu:

[Toptpersr: H. K. Konbos, . U. UBanosckuii, K. A. Tumupszes.


mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

Tabnuipel 1 cxeMbl: «Tunbl nutanus», «Metabonusm», «MHUTOXOHAPUSY,
«IHEpreTHYecKkuii oOMeH», «Xioportacty, «®Porocunresy, «Ctpoenue JIHK»,
«Ctpoenue u (pyHKIMOHUpPOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTHueckuil Koy,
«Bupyce», «baktepuodarn», «Ctpoenue u sxku3HeHHBIM 1wk Bupyca CIIN/a,
OaxrTepuodaray, «Pemmukars JTHK».

O6opynoBanue: monenu-anummkanuun «Yasoenune JHK u Tpanckpumnius»,
«buocunres 0enka», «CTpoeHue KIETKU», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOXkKeHMe U MHANBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounsrii 1WKII, WM KU3HCHHBIW TWKI KiIeTku. WHTepdaza u MuTo3.
[Ipoueccrl, mporekatonue B wuHTepdaze. Pemnmukamus — peaxkius MaTpUYHOTO
cunte3a JIHK. Crpoenume xpomocom. XpoOMOCOMHBIH HabOp — KapUOTHIL.
JIMnmonaHbIN 1 rariouIHbIN XpOMOCOMHBIE HAOOpbl. XpoMatubl. LluTomoruueckue
OCHOBBI Pa3MHOKECHUS U UHAUBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knerkm — muto3. Cragum muTo3a. [lponeccel, mpoucxondiuve Ha
Pa3HbIX CTAAUAX MUTO3a. bUOTOTMYECKU CMBIC MUTO3A.

[Iporpammupyemast rudesb KJIETKH — aronTo3.

@dopMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe U MmojoBoe. Buubl Oecronoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- M  MHOIOKJIETOYHBIX,
cropooOpa3oBaHUe, BETreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE I CEJNEKIIUU.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTIUYUSI OT OECTIOJIOTO.

Meito3. Craguu wmeioza. I[Iporecchl, MpoOUCXOASAIIME HA CTaausIX MEHO03a.
IToBenenue xpomocom B Meno3e. Kpoccunrosep. buonornuecknii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mporiecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [los10BBIC
JKeJe3bl: CEMEHHUKH U SHYHUKU. OOpa3oBaHUE M PAa3BUTHUE MOJIOBBIX KIETOK — raMeT
(ciepmaro3ouj, SMIEKIeTKa) — criepMaToreHes u oporenes. OCOOEHHOCTH CTPOCHUS
ANIEKIETOK U ciepMaro30u10B. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). ITambl AMOPUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOyieHue, racTpyisiius, opraHoreHes. I[locTamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBLHOTO PA3BUTHS: TIPsMOE, HEMpsMoe (JInuMHOYHOE). Biusinue cpeapbl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOKAEHHBIC YPOCTRA.

Poct m pasButme pacreHnii. OHTOT€HE3 LBETKOBOIO PpACTEHUS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuubr u cxembl: «®DOpMBbI Pa3MHOXKEHUST OPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE Yy  LIBETKOBBIX pacTeHuil», «BereratTuBHOE pa3MHOKEHHUE
pacTeHui», «/lenenue kneTku 6aktepui», « CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe
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xpomocombDy, «Kinetounsi mukim», «Permmkamus JHK», «Mwutosz», «Menosy,
«IIpamoe u HemnpsiMoe pa3BuTHE», «['aMeTOreHe3 y MIIEKOMUTAIOIIUX W YEJIOBEKAY,
«OCHOBHBIC CTaJIM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOT, MUKpOMpEnapaThbl «CniepmMaTo30uasl
MJICKOITATAIOWIETOY, «SlHIeKIeTka miekonuTamouero», «KapuokuHes B KieTkax
KOpENIKa JIyKay», MarHUTHAas: MOJieIb-anruinkanus «Jlemenue knerkn», moaens JHK,
MojieTb MeTadazHONW XPOMOCOMBI.

JlaGopaTopHble ¥ NpaKTH4YeCKue padoThbl:

Jlabopatopuass pabora Ne 3. «HabOmromenme MuTO3a B KIETKaX KOHYHMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopnas padota Ne 4. «M3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpoOnpenapaTax».

Tema 6. HacsieacTBEeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuxku. Victopust pa3BUTUS TEHETUKU. POJIb IMTONOTUY U
AMOPHUOJIOTUU B CTAHOBJIECHUU T€HETUKHU. BKI1ai poCCUICKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE TCHETUKH. METO/ bl TEHETUKHU (THOPUI0JIOTHICCKHUM, IIUTOTEHETUYSCKHUH,
MOJIEKYJISIpHO-TeHeTHYeCKUi). OCHOBHBIE TEHETHYECKHE NOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIIMBAHUM.

3aKOHOMEpPHOCTH HAacCJEeJOBaHUs TMPU3HAKOB, ycTaHOBIeHHbIe . Mennenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH €IuHO0Opa3uss THOPHUAOB  IMEPBOTO
nokoJsieHus. [IpaBuiio JOMUHMpPOBaHUS. 3aKOH pacllIeIUICHUs MPU3HAKOB. [ Hmoresa
YUCTOTHI TaMeT. [10JIHOE M HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHMOI'O HACJIEOBaHMS MPU3HAKOB.
[{utoreHeTHYeCKUEe OCHOBBI JUTHMOPUJIHOTO CKPEHIMBAaHUS. AHaIU3UpPYIOIIEe
CKpemuBanue. Vcrnonp3oBaHne aHaMU3UPYIOMIETO CKPENIMBAHUA ISl ONPEACIICHUS
TSHOTHIIa OCOOM.

CueruieHHOE HaclieoBaHue Npu3HaKkoB. Pabora T. Moprana 1o clerieHHOMY
HacCJIeIOBaHUIO TeHOB. HapyuieHue cueryieHusi reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUS HACJIEACTBEHHOCTH. [ €eHETUUECKUE KapThl.

I'enetnka mojila. XpOMOCOMHOE ONpEeiIeHUE MoJjia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOoraMeTHble W TreTeporameTrHeie opraHu3Mmbl. HacienoBanue
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3menunBocTh. Buabl M3MEHUMBOCTHU: HEHACJIECJACTBCHHAs M HACJICJICTBCHHA.
Ponb cpenpl B HeHacJIeACTBEHHOM N3MCHYUBOCTH. XapaKTepUCTUKa
MOU(DUKAIIMOHHOW M3MEHYMBOCTU. BapuanuoHHBIN psl U BapuallMOHHAS KPUBAs.
Hopwma peakiun npuszHaka. KoJlm4yecTBEHHbIE M KAYECTBEHHBIC TPU3HAKHU U KX HOpMaA
peakiuu. CBoiicTBa MOU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHnass, WM TEHOTHUIIMYECKAs, W3MEHYMBOCThL. KoMOMHATHUBHAS
W3MEHYUBOCTh. Meio3 U TOJIOBOM TMpoIecc — OCHOBA KOMOWHATUBHOM
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M3MEHYMBOCTU. MyTalMoHHas HU3MEHYMBOCTh. Kitaccuukauus MyTaiuii: T€HHBbIE,
XpPOMOCOMHbBIE, TeHOMHbIE. HacToTa M NpUYMHBI MyTaluil. MyTareHHble (pakTOpsbI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. . BaBuiiosa.

BHesinepHas HacneICTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka yenoBeka. Kapumotun demoBeka. OCHOBHBIE METOABl TE€HETUKU
YyeJIOBEKa: TI'eHEaJIOTMYECKUM, OJIM3HEIOBBIM, IUTOT€HETUYCCKUM, OMOXMMHYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIpEIEIICHHE TEHOTHIIA:
ITIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHWE, B TOM YHUCJIE C IOMOIIBIO
ITI1P-ananu3a. HacnencTBeHHBIC 3a00IeBaHUs Ye0BEKa: TeHHBIC 0O0JIe3HU, OO0JIC3HU
Cc HACJIECTBEHHOU IIPEAPACTIOIOKEHHOCTBIO, XPOMOCOMHBIE 00JIe3HH.
Comarnyeckue W reHepatuBHble MyTanuu. CTBONOBBIE KIIETKH. [IpuHIUMIIBL
3I0pOBOTr0 00pasa >KU3HU, NUATHOCTUKU, NPO(PHUIAKTUKNA U JIEUEHUS T€HETUYECKUX
0osne3Held. MenUKO-reHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIULUHCKOM
IE€HETHKHU B MIPEAOTBPALICHUY U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHCTpanuu:

[Toptperst: I'. Mennens, T. Mopran, I'. ge ®pus, C. C. Uerepuxon, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabnuubl U cxembl: « MOHOTMOPHUIHOE CKPEUIMBAHUE U €T0 IIUTOr€HEeTUYeCcKas
OCHOBa», «3aKOH PAaCIIEIUIEHUS! U €r0 LIUTOI€HETHYECKask OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpemuBanuey», «LluTomoruueckre OCHOBBI AUTHOPUIHOTO
CKpemmBaHus», «Meno3», «B3anMoneicTBue auieabHBIX I'€HOB», «leHeTrmyeckue
KapThl PacCTEHUM, XMBOTHBIX W 4YelOBeKay», «['eHeTnka mosna», «3aKOHOMEPHOCTH
HACJIEIOBAHMsI, CLEIUIEHHOTO C MOJOM», «KapuoTumbel 4YemoBeka M KUBOTHBIXY,
«Buabsl u3meHuMBoCTH», «MoaudukanmoHHas H3MEHYMBOCTHY», «HacienoBanue
pe3yc-pakropay, «l'eHeTuka rpynn KpoBu», «MyTaunOHHAs U3BMEHUYUBOCTD.

O6opynoBaHue: MOJENU-ANIUIMKAIMK  «MOHOTMOPUIHOE  CKPELIMBAHUEY,
«Henonnoe npomuHupoBanue», «JurmbpugHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON ¥ MHKporpenapaT «/pozoduia» (Hopma, MmyTauuu Gpopmsl
KPBUIbEB M OKPACKH Telia), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie M IpaKTHYeCKUe padoThbI:

Jlabopatopuast pabotra No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIIHOTO U
JUTHOPUIHOTO CKPEUIUBaHUS Y Ap030(pUIIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopHas pabora Ne 6. «/3ydyeHne MOAM(PUKALMOHHON U3MEHUYHUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PSAZla U BAPUALIMOHHOM KPUBOW.

JlaGoparopHasi padora Ne 7. «AHanu3 MyTauuil y Ipo30(uiabl Ha TOTOBBIX
MHUKPOITpENapaTax».

[TpakTuueckas padota Ne 2. «CocTaBiieHue U aHAINU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiexkuusi opranu3mMoB. OCHOBbI O0MOTEXHOJIOTUH.
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Cenmexkuus Kak HayKa M IpOLECC. 3apOKICHHE CEIEKIUU U JOMECTHUKALMA.
VYuenne H. . BaBuioBa o 1HeHTpax MPOUCXOKIECHUS U MHOTO00pa3usi KyJbTYpPHBIX
pacteHuid. LIeHTpbI TpOUCXO0XKAEHUS JOMAITHUX )KUBOTHBIX. COpT, IopoAa, TaMM.

CoBpeMeHHBIE METO/bl CeNeKIur. MacCOBBIi M WHIWBUIYATbHBIA OTOOpHI B
CEJEKIIMM pPACTEHUNW U KUBOTHBIX. OIlleHKa JKcTepbepa. bINM3KOpOACTBEHHOE
ckpemuBaHue — UHOpuauHr. Yucras nuHus. CkpelluBaHUE YHCTHIX JIMHUU.
['erepo3uc, unu rubpuanas cuia. HepoacTBeHHOe CKpeniMBaHUE — ayTOPUAMHT.
Otpanénnas rubpuanzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M MOJy4YeHHe
MOJIUILTIONIOB. JIOCTHXKEHUSI CENEKIIMNA PACTEHUM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonoruss kak oOTpaciap MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. ITambl
co3manusi pexkombObmHantHOW JIHK w Tpancrennsix opranuszmoB. Kierounas
nHxeHepusa. Krnerounbele KyJbTypbl. MHUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTECHUM.
KiloHnpoBaHne  BBICOKONPOAYKTHUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
Okojnoruyeckue u 3tudeckue npodsemol. 'MO — renerrnueck MOIU(GUIIMPOBAHHBIE
OpraHU3MBI.

JlemoHCcTpanmu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®@. 1BaHOB.

Tabmunet u cxembl: Kapta «lIeHTpbl MPOMCXOXIEHUS W MHOrooOpasus

KyJbTYPHBIX pacTeHui», «[lopoabl TOMalIHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtaanéHnas rudbpuauzanus», «Padotel akagemuka M. @. VMBaHoBay,
«[lomummongus», «OOBEKTHI OWOTEXHOJOTHUW», «KIleTOUHBIE KyNbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKUA IUIOAOB M KOPHEIUIOJAOB JUKUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHble M IpaKTHYeCKue padoThbl:

Okckypcust «OCHOBHbIE METOAbl W JOCTHXKEHHUSI CEJEKIMH PACTeHHU U
JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, IFIEMEHHYIO (PepMy, COPTOUCTIHITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JTAOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO
HEHTPA)».

11 KITIACC

Tema 1. IBonrOUMOHHAS OMOJIOTHSI.

[IpeAnocbulku BO3HUKHOBEHHS SBOJIONMUOHHON TEOpHH. BOJIOIMOHHAS
Teopuss 1 €€ MecTo B OWONIOTHMH. BiusHHE SBONIOIMOHHON TEOpHH HA pPa3BUTHE
OMOJIOTHY U APYTHX HaYK.

CBunmerenscTBa  JBONIONMHU. [lameoHTONIOTMYECKHE:  TIOCIIEIOBATEIHLHOCTD
MOSIBJICHUS BHUJIOB B IMaJICOHTOJOTUYECKOW JICTONHCH, TEPEXOTHbIC (OPMEI.
buoreorpadudeckue: cxoncTBo u paznuune GayH u Gaop MaTepuKoB U OCTPOBOB.
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OMOpPHOJIOTUYECKHE: CXOJACTBA W pa3inyus 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAJIOTHYHBIE,
PYJIMMEHTApHBIE OpPraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHX MYTeH y BCexX
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. Ilpenmnocbulki  BO3HUKHOBEHUS
napBUHU3MA. JIBWKyIIMEe CWibl 3BONIONMU BHIOB 10 JlapBuHy (HM30BITOUYHOE
Pa3MHOXKEHUE TIPU OrPAaHUYEHHOCTU PECYPCOB, HEOINpPEAENEHHAs W3MEHYUBOCTD,
0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopust 3Bosonuu (CTI) u €€ OCHOBHBIE MOJOKEHUS.

MuxkposBosrorus. [Tomynsuus kak eAMHKUIA BUAA U 3BOJIIOLUH.

JBrokymme cuibl (PakTopbl) SBOJIONMM BUJIOB B MpUpoje. MyTalluOHHBIHN
npoliecc 1 KOMOWHATUBHAS U3MEHYUBOCTbD. [10MyIaIMOHHbBIE BOJIHBI U JpEi( reHoB.
N3onamua u Mmurpauus.

EctectBennblii 0o100p — HampaBisoomuid ¢akrtop sBomouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoGieHHOCTh OPraHM3MOB Kak pe3yibTaT dBojionuu. [Ipumeps
PUCIIOCOOJIEHUH y opraHu3MoB. ApoMop(d03bl U UAHOAJANTALH.

Bun u  BugooOpazoBanue. Kpurtepun  Buzma.  OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOE.

MakposBomonusi.  DopMbl  SBOMIONUM:  (PUIETHYECKas, JTUBEpPreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpatuMocTh 3BOIIOLUY.

[IpoucxoxeHne OT HECHEUHAIU3UPOBAHHBIX NpeakoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHas paauarus.

JlemoHCcTpanuu:

[Toptpersl: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosep, A. H. CeBepios.

Tabnuupl u cxemsl: «Pa3BuTHe OpraHU4YecKOro Mupa Ha 3emie», «3apoJbllin
MO3BOHOYHBIX JKUBOTHBIX», K APXEONTEPUKCY, «DOpMbI OOPHOBI 32 CYIIECTBOBAHHEY,
«EcrecTtBennbli  0TOOP», «MHOrooOpa3ue CcOpToB pacTeHui», «MHoroobpasue
OpOJIT KUBOTHBIX», «ITomynaumm», «MyTarmonHas U3MEHYUBOCTHY,
«Apomopdo3bl», «Mnunoamanranuuy, «OOmas aereHepanusy, «/IBumxymme CHIlbI
sBomonuny, «Kapra-cxema mapmpyrta nyremectsus Y. Jlapuna», «bopnba 3a
cymectBoBanue»,  «llpucnocobnenHocts  opraHusmoB»,  «l'eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHUYECKOE BUA000Pa30BaAHUEN.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAaCKH, HAOOp
TJIOJIOB U CeMsIH, KoJuteKIus «IIpuMepbl 3alUTHBIX MPUCTIOCOOIEHUN Y dKUBOTHBIXY,
Mozienb «OCHOBHBbIE HANpaBJICHUS SBOJIOLUM», 00bEMHas Mojaenb «CTpoeHue
rOJIOBHOT'O MO3Ta ITO3BOHOYHBIX).
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buoreorpadguueckass kapra wmupa, Kouiekiusa «DopMbl  COXPAHHOCTH
MCKOIIA€MbIX )KMBOTHBIX U PACTEHUI», MoAENb anmmuinkanusa «llepekpéct xpomocomy,
BIIAKHBIE  mpenapatel  «Pa3Buthe  Hacekomoro», «Pa3zButHe — JATYyHIKMY,
MuKpornpenapar «Jpo3zodunay (Hopma, MyTaruu GOpMbl KPEUTBEB M OKPACKH Tella).

JlaGopaTopHble ¥ IPaKTH4YeCKUE PpadoThI:

JlaGoparopnas pabdora Ne 1. «CpaBHeHue BHAOB IO MOPGOIOTHUYECKOMY
KPUTEPHUIO».

Jlabopatopnas padota Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHe ¥ Pa3BUTHE )KU3HHU HA 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOKICHUM KU3HU. HayuHble THUNOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 M MaHchepMmus. XuMHuecKas
ABOJIONMS. AOHWOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKUX.
DKCIEPUMEHTAIbHOE TOJTBEPKICHUE XUMHUYECKON 3BostonuHd. HadanbHble STaribl
ouonornueckor sBosonuu. ['mmore3a PHK-mupa. dopmupoBanme MemMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKIETKU. IlepBbie KIETKHM U WX HBOJIIOLMS.
@opMHUPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

Paseutne xu3Hm Ha 3emiie 1o spam M nepuojaMm. Karapxen. Apxenckas u
nmporepo3oiickass dpel.  [lanmeoszoiickas dpa u €€ TepuoAbl: KEeMOPHUUCKHIA,
OPJAOBUKCKHH, CHITYpUHUCKHM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUU.

Mes3o301cKas 3pa u €€ nepruopl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaliHo3oickass »3pa W €€ 1NepuoAbl: MAJICOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOT€HOBBIM.

XapakTepuCTUKa KIMMaTa WU TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE ATarlbl
ABOJIOLMM PACTUTEIIBHOTO M >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak OTpaxeHue -dBOJoIUU. OCHOBHBIE
CUCTEMATHYECKUE TPYNIbl OPraHU3MOB.

OBoJIIOIMS YeJIoBeKa. AHTPOIMOJIOTHS Kak Hayka. PazBuTue mpencTaBiIeHHN O
IIPOUCXOKJICHUHM 4YeloBeKa. Mertonsl wu3ydeHuss aHTpornoreHesa. (Cxoacrtsa u
pa3iuyus YeI0BeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBroxymue cuiibl (pakTopsl) aHTpornorenesa. HacniencTBennast u3MEHYMBOCTh U
ecTecTBEHHBIN 0TOOpP. OOIIeCTBEHHBIA 00pa3 KU3HU, U3TOTOBIEHUE OPYIUN TpyAa,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJUM W BETBHU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIOMMUTEKH, UeloBek
yMeliblid, YenoBek npamMoxoasimui, YemoBek HeanaepTanbCKui, YemoBek pa3yMHbIN.
Haxonku uckonaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUs, 00J1aCTh pacIpOCTpaHEeHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.
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Yenoseueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BPONECOUIHAS (€Bpa3uiicKas),
HErpo-aBCcTpaJionaHas (3KBaTopuaibHasi), MOHTOJIOMHAS (a3MAaTCKO-aMEPUKAHCKas).
YepTbl NPUCHOCOONIEHHOCTH MNPEACTABUTEIEH YEIOBEUYECKMX pac K YCIOBHUSAM
cyuiectBoBanus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpanuu:

[Toprpers: ®@. Pemm, JI. Ilacrep, A. U. Omapun, C. Mwurep, I'. Opu, Y.
JapBuH.

Tabmumer m cxembl: «BosHukHoBeHune CoHEYHOM cHCTEMBI», «Pa3Butne
OpraHhyeckoro  mupa», «PacturenpHas  KieTka», <«OKHBOTHas  KIIETKa»,
«IIpokapuoTnueckass kieTka», «CoBpeMEHHass CHCTEMa OpPraHu4ecKoro MHpay,
«CpaBHEHHE aHAaTOMMUYECKHX YEpT CTPOEHUS YEJOBEKa U YEeJIOBEKOOOpa3HbIX
00e3bsiH», « OCHOBHBIE MECTA MAJIEOHTOJIOIMYECKUX HAXOAO0K MPEIKOB COBPEMEHHOIO
qyenoBeka», «/lpesHenmme moan», «peBHue moaw», «llepBble coBpemMeHHBIE
moan», «HenoBeyecKkue pacoh».

OobopynoBaHue: MYJISKA «IIpoucxoxneHue YeJI0BEKa» (OrocThI
aBCTPAJIONIUTEKA, IUTEKAHTPONA, HEaHAEpPTalbld, KPOMAHBOHIA), CIENKUH WIH
U300paKeHUsl KaMEHHBIX OpyAUl MEepBOOBITHOIO 4YelloBeKa (KaMHH-YOIIIEPHI,
pyouiia, ckpebiia), reoxpoHosoruueckas Tadauna, KoyuieKiusa «DopMbl COXpaHHOCTH
MCKOIIA€MBbIX )KUBOTHBIX U PACTEHUII.

JlaGopaTopHblie ¥ IpaKTH4YeCKue padoThbI:

[Tpaktnueckass padora Ne 1. «M3yueHue HCKONMAEMBIX OCTaTKOB PAacTeHUN U
YKABOTHBIX B KOJJIEKIUSX).

OKcKypcusi «OBOJIIOLMSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIM KPAaeBEAUECKUI My3€ei).

Tema 3. Opranu3mbl 1 OKpPYKaIOIIAs cpeaa.

DKoJIorvs Kak Hayka. 3aJa4yd M pasJieibl SKOJOruu. MeToJibl 3KOJOTHYECKHUX
MCCIIEI0BAaHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabsl oOuTaHUSI OPraHMW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, ITOYBEHHAs,
BHYTPHUOPraHU3MEHHAsI.

Okonornyeckue  ¢akropsl. Krnaccupukanuss HSKOIOrMYecKUX  (HaKTOPOB:
abuoTnueckue, OHMOTUYECKHME U  aHTpomoreHHble. JlefcTBHE 3KOJOTHYECKHX
(bakTOpOB Ha OPTAaHU3MBI.

AbGunotnyeckue (akTopbl: CBET, TeMIlepaTypa, BiIaKHOCTb. doTonepuoausm.
[Ipucnocobnenusi  OpraHu3MOB K  JEUCTBUIO  aOMOTHYECKUX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue (axropbl. Buasl OMOTHYECKUX B3aMMOJECHCTBUIA: KOHKYPEHIIMS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢Qopmsl. [lapasutusm, Koomepamus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEUTpalu3M.
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3HaueHHe OWOTUYECKUX B3aUMOJEWCTBHM JJI CYLIECTBOBAaHUS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  momyssanuu. OCHOBHBIE — IOKa3aTenu
NOMYJISILUUA: YHUCJIEHHOCTh, IUIOTHOCTb, POXJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMyuka 4ucIeHHOCTH MOIMYJISIUU U €€ peryJsuus.

JdemoHcTpanmuu:

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmunpsl u cxembl: kapta «lIpupognbie 30HbI 3emiin», «Cpeapl OOUTaHHS
opranu3mMoBy», «®oronepuoauzm», «llomyndamum», «3aKOHOMEPHOCTH pocTa
YHCIEHHOCTHU NOMYJISIIMK HHDY30pUun-Ty Penbkm», «[lumessie nenm».

JlabopaTtopHble U pakTHYeCKue padoThI:

JlaGoparopnas padora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTEHUM W3
Pa3HbBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusHue cBeTra Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».

[Tpaktuueckast pabora Ne 2. «[logcuér mIoTHOCTH MOMYJSIUNA Pa3HBIX BHUIOB

paCTEHUIN.
Tema 4. CooOmecTBa U IKOJI0rH4ecKre CUCTEMbI.
Coo0miectBo opraHu3sMoB — OwuoneHo3. CTpyKTypbl OHOLIEHO3a: BHOBas,

MPOCTPAHCTBEHHAs, Tpoduueckas (nuiieBasi). Buabsl-nomunantel. CBsizu B
ounoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 dKocucreme u
ouoreonieHoze. DyHKIMOHATBHBIE KOMIIOHEHTHI  KOCUCTEMbBI:  MPOAYILIECHTHI,
KOHCYMEHTBI, pelylueHThl. KpyroBopoT BelIECTB M MOTOK YHEPrUM B HKOCUCTEME.
Tpoduueckue (nuieBsie) ypoBHH 3KocucTeMbl. [Inmesbie nenu u cetu. OCHOBHbIE
MOKa3aTeNM JKOCUCTEMBbI: Ouomacca, MNPOAYKLIHA. OKOJIOTMYECKHE MUPAMMUIBIL:
NPOAYKIUU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM: YCTOWYUBOCTD,
camoperyJisanus, pazputue. CyKueccus.

[TpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO WJIN
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buosnoruyeckoe u X0351iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopa3znooOpaszue kak (aktop ycroilunBoctu skocucteM. CoxpaHeHue
OMOJIOrMYEeCKOro pasHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Oumocdepe. ['panuiipl, coctaB M CTPYKTypa
ouoceprr. KuBoe BemectBo u ero ¢yHkuun. OcoOeHHOCTH Ouochepnl Kak
ro0abHOM  dKOocHUcTeMbl. J[MHamMudeckoe paBHOBecMe U oOpaTHas CBs3b B
onocdepe.
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KpyroBopoTbsl BemiecTB M OMOTr€OXMMHUYECKHE IUKIBI 3J€MEHTOB (yriaepoja,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Onocdepe 3eMiau. AHTPONOTeHHbIE U3MEHEHHsI B Ouocdepe.
['oGanbHbIE SKOTOTUYECKHUE TPOOIIEMBI.

CocyiiectBoBaHre NpuUpobl U yenoBedyecTBa. CoxpaHeHHe Omopa3sHoOOpazus
KaKk OCHOBa YycToMuumBOCTH Ouocdepbl. OCHOBa pPALMOHAIBHOTO YIPaBICHUS
NPUPOAHBIMU pECypcaMu U UX HUCIoJib3oBaHue. JlocTikeHus OUONOTMU U OXpaHa
PUPOJIBI.

JleMoHCTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxembl: «lIumessie nenu», «bHOLEHO3: cOCTaB M CTPYKTypay,
«IIpuponubie coobmectBay, «llenn nuTaHUsA», «OKOJNOrMYECKas MNHpPaAMUIAY,
«buocdepa m yemoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», «IKOCHUCTEMA
XBOMHOro  Jiecay,  «bwuoneHo3  Bojmoéma»n,  «ArpoueHos3»,  «lIpumepnsie
aHTPOIIOTEHHBIC BO3JCHUCTBUS HA NMPUPOAY», «BakHENIIMe NCTOYHHUKYU 3arpsi3HEHUS
BO3JlyXa M TIPYHTOBBIX BOa», «llouBa — BakHelmIass cocTaBisomas Ouochepb»,
«®DakTopsl gerpaaanuu nouBy, «[lapHukoBsiid 3ppexT», «DaKkTOphl paTuOaKTUBHOTO
3arpsisHeHust Ouocdeps», «OOmEass crpykrypa Ouochepr», «Pacnpocrtpanenue
*’u3HH B Omochepe», «O30HOBBIA 3KpaH Omocheps», «KpyroBopor yrieponma B
ounocheper», «KpyroBopot a3ora B mpupoae».

O6opynoBanue: Mojaelb-anmuiKanus «Tunuynaeie OWOLIEHO3bI», Trepbapuit
«PacturenbHple cooOImIecTBa», KoJUIeKIun «buoneHos3», «Bpemurenn BakHEHITHX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repOapuu M KOJUIEKIUU PACTEHUH U KMBOTHBIX,
IpPUHAJIEKAIINE K PAa3HBIM SKOJOTMYECKHUM IpyImaM oJHOro Buna, KpacHas kxura
Poccuiickoit @eaepannn, n300paskeHHs] OXPAHIEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.
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[INTAHAPYEMBIE PE3VJIbTATbBI OCBOEHMA IIPOIPAMMLI 110
BMUOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHNMA

Cormacho ®I'OC COO, ycraHaBIMBaKlOTCSA TpeOOBaHHUS K pe3ylbTaram
OCBOCHHUS OOy4YaloIMMHUCA TporpaMM CpeAaHero oOimero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHEIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType IMYHOCTHBIX PE3yJbTATOB OCBOEHHUs IMpeamera «buomorus»
BBIJICIICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHME OOYYAIOMUMUCS POCCUUCKON
IpaXXJaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH
U CaMOOINpEACNICHUI0, Hajduyhue MOTHUBAlMM K  OOyuYeHuI0o  Ouosioruw,
[[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAAUIUNA Pa3BUTHUS OUOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOECHU
JEATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, IIPUCYILLUUMH CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME HSKOJIOTMYECKOrO0  IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH LI€JIA U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS IpeaMera «bHOJIOrus» TOCTUrarTCs B
CIMHCTBE YYEOHOW ¥ BOCIHUTATEIHHON [EATEIbHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U 1YXOBHO-
HPABCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU M HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT MpolleccaM CaMOIO3HAHUS, CaMOBOCIHMTAHUS M
CaMOpAa3BUTHUS, PA3BUTUS BHYTPEHHEW TO3MIMU JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY UM IPABOIOPSAIAKY, YEJIOBEKY TpyJa U CTApUIEMY MOKOJICHHIO,
B3aMMHOTO YB&)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAMIO H
TPaJUILIMsIM MHOTOHAIMOHAJIILHOTO Hapoja Poccuiickoit denepauuu, Npuposie U
OKpYXarouIen cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHUS ydeOHOro Tmpeamera «buonorusy»
JIOJKHBI OTPa)XkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIlEeCTBa, pacCHIUpPEeHUE >KU3HEHHOTO
ONBITAa U OMNbITA JIESITEILHOCTH B MPOIECCE pPea3alli OCHOBHBIX HAIpPABJIEHUM
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESITEIBHOCTH TIPU CO3AaHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U TMO3HABATENIBHBIX 3a/1a4, BBINOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSCHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMHU IIEHHOCTSIMU U
COITMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHHS
y4eOHBIX, TI03HABATEIBHBIX MW HCCIEAOBATEIBCKUX 3a7ad4, YyBaXUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXJICHUU CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTD POCCUMCKOM rpaXkJaHCKOM UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH MEPE]
Ponunou, ropmoctu 3a CcBOM KpaHl, CBOO PoauHy, CBOM S3BIK U KYJBTYDPY,
MPONILIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICEHHE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOJIbI,
JTIOCTHXKEHUAM Poccuu B HayKke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJT POCCUHUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTUM, TOHUMAHUSI 3HAYCHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

uaeliHas yoexkIEHHOCTh, TOTOBHOCTh K CHYXKEHHIO M 3ammTe (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHME AYXOBHBIX IEHHOCTENW POCCUMCKOTO HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHYCCKOIO TIOBEICHUS,

CIIOCOOHOCTh OIICHMBATh CHUTYyaIldI0 W TMPHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUECHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAaHHWE JMYHOTO BKJIaJa B TIOCTPOCHHE YCTOMYMBOIO OyayIIEero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMHu Hapo10B Poccuu;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITA, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;
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NOHUMAaHHE 3MOIIMOHATILHOTO BO3JCHCTBHS KUBOW MPHUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH KaueCTBa TBOPUECKOM TMYHOCTH;

5) ¢pusznyeckoro BocnuTaHHUA, (POPMHUPOBAHHUS KYJIbTYPbl 310POBbS H
IMOLUMOHAJIBHOI0 0J1aroNOJIyYusi:

NOHMMAaHUE U peaju3alus 3J0poBOro u Oe3omacHoro oOpa3a >KHU3HU
(3mopoBO€  TUTaHUE, COOJIOJIEHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOamaHCHUpPOBAaHHBIA pPEXUM 3aHATHH M OTIBIXA, peryisipHas (¢uznyeckKas
aKTUBHOCTb), OEpEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIICHUSA K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IIEHHOCTH TIPaBWJ WHAWBHIYyAIBHOTO ¥  KOJUIEKTHBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHIX, YTPOKAIOIINX 37J0POBBIO U KU3HH JIIOJICH;

OCO3HAHUE TOCIEACTBUN M HEMPUATHS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) TPYy10BOTr0 BOCIMTAHUS:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYA0II00UE;

TOTOBHOCTh K aKTHUBHOM JI€ATEIbHOCTH TEXHOJOTMUYECKOW U COIUAIbHON
HaMpaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TNIAHUPOBATH U CAMOCTOSTEIHLHO
BBITIOJIHATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON NesSTeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHbIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0O M C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHHWE K MpPHUPOJAE KaK MCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS DKOJOTHYECKOW KYyJNbTYphl: NPUOOPETEHHE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLIGHKM UX BO3MOXHBIX TOCJIEACTBUN s
OKPYXarUIEN CPEeIbl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MPOOIeM W MyTed HX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MpPU H3YYEHUU OUOJIOTHH
3HaHWS W YMEHHsI TPU pEIIeHWU TpoOJieM, CBSA3aHHBIX C palOHAJIHHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBW  TOBEICHHS B  MPHUPOJE,
HaIpaBJIEHHBIX Ha COXpPAaHEHHE pABHOBECHS B D3KOCHCTEMaxX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);
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AKTUBHOE  HEMPUITUE JCUCTBHM, NPUHOCIAIIMX BpEd OKPYKAIOILIEH
IPUPOIHON cpelie, YMEHUE MPOrHO3UPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
MTOCJEACTBUSA NPEANPUHUMAEMBIX TEVUCTBUN U MPEIOTBPAIATD HUX;

HaJIM4Yue Pa3BUTOrO dKOJIOIMYECKOr0 MBILIIEHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIbITa NeATEIbHOCTH JKOJIOTUYECKOHN HaIIpaBJICHHOCTH, YMEHUs
PYKOBOJACTBOBATbCSI UMU B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUYECKOMN IEATEIBHOCTH DKOJIOITHYECKON
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOM NMPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CIOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOM KYJBTYpPBl KaK CpEICTBA
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE creuu@uK OWONOTHH Kak HayKH, OCO3HaHUS €€ poilu B
(GOpMUPOBAHUN PALMOHAIBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IIEJIOCTHOTO
IpEJCTaBICHU 00 OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJIOBEKA U
oOlIecTBa, B IO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW U peUIeHUuU MpodieM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM LUBUIM3ALUU:
oOecrieyeHus: HOBOI'O YPOBHS DPA3BUTHS MEIULMHBI, CO3JaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peulaTb  PEeCypcHble  MPOOJEeMbl  pa3BUTHUSA
4eJI0BEUECTBA, MIOMUCKA MyTeW BBIXOAA U3 INI00AJIBHBIX HKOJIOIMUYECKUX MPOOIEM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAJIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (OPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKMX 3HaHUH B LEIAX
MOBBIIIEHUS OOUIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4yacTu (PyHKIMOHAJIBHOW TPaMOTHOCTH OOydYarommxcs, GopMupyemMoi
pU U3y4eHUH OUOJIOTHY;

[IOHUMAHHUE CYLIHOCTU METOIOB INO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TOJy4yaeMble 3HaHHUS JJi1 aHajuu3a Hu
OOBSICHEHUSI SIBJICHUM OKPYXArOIIEro MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LENbIO MMOTYYEeHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Jis
pelIeHns mpo0yieM B PeaIbHBIX )KU3HEHHBIX CUTYalMX;

OCO3HAaHHE LEHHOCTH HAYYHOM JEATEIBbHOCTH, I'OTOBHOCTH OCYLIECTBIATH
IIPOCKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTD NHIUBUAYAIBHO U B IPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yibTaThl OCBOCHHS ydeOHOro mpemmera «buomorwsy
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0ydYarOIIMXCSA
MEXIUCIUTUTHHAPHBIE (MEXIIPEAMETHBIC) OOIeHaAYYHbIC TOHSTHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa M CHEHU(PUKY METOJOB ITO3HAHHUS,
WCITIOJIb3yeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SBJICHUE, MPOIIECC,
CUCTeMa, Hay4YHbIN (aKT, MPUHIUII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIOBaHMe,  HAONIOJEHWE, W3MEpEHHe, OKCIEPUMEHT U  JIPYTHUX),
yHUBEpCaJbHbIe Yy4eOHBIC JEeHCTBUS (TIO3HABaTENIbHBIE, KOMMYHHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMM OOYydYaloIMuXCs, CIIOCOOHOCTh
oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXTUCIUTITTHAPHBIE,

MHUPOBO33PEHUYECKHNE 3HAHUSA M  YHHUBEpCaJbHbIE y4eOHBIE JEUCTBUS B
MO3HABATEILHON 1 COIMAIbHON MPaKTHKE.

MeranpeaMeTHbie pe3yJibTaThl OCBOCHHS MPOTPaMMbl CPEIHETO OOIIero
o0pa30BaHus JOJIKHBI OTPaXXaTh:

OBaanenue YHHUBeEPCATbHBIMH yueOHbIMH NMo3HABaTeJIbHLIMHU
AefiCTBUSIMMU:

1) 6a3oBbIe JJOoruuecKue AeiicTBHSA:

CaMOCTOSITEILHO  (OPMYJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHUU MNPUEMBI JIOTHUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCU(HUKAIINK, 0000IECHNS ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh UX XapaKTepHBIC NMPHU3HAKH, YCTAaHABIMBAThH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OMpEeNeNATh 1eNu ACATEIbHOCTH, 3ajJaBas IMapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMHU 1EJISIMU;

UCII0JI30BaTh OMOJIOTMYECKHUE MOHATUA ISl OOBACHEHUS (PAKTOB U SBJICHUMN
JKUBOU MTPUPOJBI;

CTPOUTH JIOTHYECKHUE pPaCCyXJeHUS (MHAYKTHUBHBIC, JCAYKTHUBHBIC, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B paccMaTPUBAEMBIX
ABJICHUSAX, GOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSATh CXEMHO-MO/ICIbLHBIC CpencTBa TSI MpeICTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax, a
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TaKKe  TPOTHBOPEYMM  Pa3HOTO  poja,  BBIABICHHBIX B  Pa3IWYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IJIaH PEUICHUS MPOOJIEMbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEepHUaIbHBIX PECypPCOB;

BHOCHTb KOPPEKTHUBHI B JICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3yJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEICTBUN ACSITETbHOCTH;

KOODAWHUPOBaTh M  BBHIIOJHATH pabOTy B  YCJIOBUSAX  PEaJIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIINIEHUE NP PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE AeHCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEIOBATEIBCKON U MPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3peuieHus: NpoOsieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a7a4, TPUMEHEHHUIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONB30BaTh pPAa3iMyYHbIe BUABI JEATEIBHOCTH IO TOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEepIpeTaluy, MPeoOpa3OBaHUI0O M NPUMEHEHHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIM THUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOIOTHEH,
KITIOYEBBIMH MTOHATHSIMH U METOJIaMU;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOM
NeSITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEeIICHUs, HAaXOJUTh apryMEHThl JIS JO0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TMOJYYEHHBIE B XOJE pEUICHHs 3aJaud pPe3yJbTaThl,
KPUTHYECKH OLICHUBATh WX OCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, OICHUBATh MPHOOPETEHHBIA OIIBIT;

OCYUIECTBJIAThH 1I€JICHANPABIECHHBIN TOUCK MEPEHOca CPEeACTB U CIOCO00B
JecTBHS B PO(ECCHOHATIBHYIO CPELY;

yYMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYI0 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC WJIEH, MPEJIaraTh OPUTHHAIBHBIE TMOIXObI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHHUKAX MH(MOpMAIUU (TEKCTE Y4eOHOTo
nocoOusi, HAy4YHO-IOMYJISIPHOM JsuTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NHaHHbIX, B MHTepHeTre), aHanM3uMpoBaTh
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MH(OPMALUIO PA3IMYHBIX BUJIOB U (DOPM MpEACTaBICHUS, KPUTHUECKH OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyJIMpOBaTh 3allpOChl U MPUMEHATh Pa3IMYHbIE METOAbI IPU IIOUCKE U
orbope Ouonornueckoi MHMOpMaIK, HEOOXOAUMOM IJisi BBITIOJHEHUS YYEOHBIX
3aj1ad4;

npuoOpeTaTh OMNBIT HCIHOJB30BaHUS HHGOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTU, COBEPUIEHCTBOBAThH KYJIbTYPY AKTUBHOI'O HCIIOIb30BAHUS PA3IHYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMaNbHYI0  (GOpMY  MPEACTABICHUS
ounonornyeckod uHpopmanuu (cxembl, rpadukyu, AMarpaMmsbl, TaOIUIbL, PUCYHKU
" Ipyroe);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBA Hpu padbore cC
Ouonornyeckoil MHGMOpMaLMENd: NPUMEHATh XUMHUYECKHE, (U3NYECKUE U
MaTeMaTUYeCKUe 3HAaKU U CHUMBOJBI, (opMyibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIB30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIsJHOCTH;

BJIa/JE€Th  HABbIKAMU  paclO3HAaBaHMs M 3aAlIMTBl  MH(pOpMaLUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByaseHne yHUBepCAJIbHBIMUA KOMMYHHMKATHBHBIMH /1€ICTBUSIMM

1) o01enue:

OCYIIECTBIISATh KOMMYHHUKAIIMM BO BCEX cepax KU3HU, AaKTUBHO y4acCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYIIECTBY 00CYyk/IaeMoil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXKIECHHMS OTHOCHUTEIBHO BBIIOJHEHUS IpeiaracMou
3aJlay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMN JPYTUX YYACTHUKOB
JIMaora Uiy JUCKYCCUN);

pacro3HaBaTh HEBepOaJibHblEe CpEJACTBA OOIICHMS, MOHUMAaTh 3HAYCHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJIA/IETh Pa3jIMYHbIMU CIOCOOAMU OOILEHUS U B3aUMOJECHCTBUS, NOHUMATH
HaMEpEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKCHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHs C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1esiITeIbHOCTh:

INOHMMATh U MCIIOJIb30BaTh MPEUMYyLIECTBA KOMaHIHOW M MHIMBUIYaJIbHOU
paboThI IpU pelIeHUN OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (HOPM B3aUMOJEHCTBUS MPHU PEIICHUH Y4eOHOM 3a1auH;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOXHOCTEH Ka)X/10T0 4jieHa KOJIIEKTUBA;
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OPUHUMATh 1€JIM  COBMECTHON  JI€ATE€IbHOCTH, OpraHu30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IUIaH JCHCTBUH,
pacnpenensaTh poiM € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXAaTh pE3yIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJa W KaXJIOr0 YYaCTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

IpeuiaraTb HOBBIE IIPOEKTHI, OLEHWBATh HJEU C TMO3ULUHUH HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYAIHSIX, IPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PeryJSTUBHBIMU 1€/iCTBUSAMM:

1) camoopranuzanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHS HOpoOieM U HX
pEIICHHS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHWUHA II€JIEBbIE M CMBICIOBbBIC
YCTAHOBKH B CBOMX JIEHCTBHSIX M IOCTYINKAaxX IO OTHOUIEHHUIO K JKMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSATEILHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISABIISAThH
poOJIeMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIIBHON
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENLHO COCTABJIATH IUJIaH pelIeHus TpoliemMbl € yu€Tom
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpATh paMKU y4eOHOTO MpeJMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUM;

JIeaTh OCO3HAHHBIN BBIOODP, ApIrYyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peuICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW HPYyIULUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO NOBBIIATE CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallMsiM, BHOCHUTh KOPPEKTHBBI B JI€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHOM  pe(JeKCHuH KaK  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HX pE3YyJIbTaTOB U
OCHOBAaHM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU IJI1 OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OIIEHMBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS MO HX
CHIDKEHUIO;
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NPUHUMATh MOTHBBI W apryMEHTbl JAPYTHX [pPH AaHAJIU3€ pe3yJbTaTOB
NESTENIbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

IPUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTbl JAPYTHX I[pPH AaHAIU3€ pe3yJbTaTOB
JESATEIHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOT0 YeIOBeKa.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTarhl ocBoeHHS mporpamMmbl COO mo Owojorumu Ha
0a30BOM YpOBHE BKIIIOYAIOT crienupuueckue ais yueOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUSA, YMEHHS U CIOCOOBI AEWCTBUN MO OCBOCHMIO, UHTEPIPETAIIH U
npeoOpa3oBaHUI0 3HAHWM, BUJBI JACSITEILHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX CUTYalMsSIX, a TaKXKE B PEATbHBIX
KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C Ouojorueid. B mporpamme npeameTHble
pe3yJIbTaThl MPEJICTABICHBI 10 TOAaM 00yUYEeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHs yueOHOro npeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJU OMOJIOTUU B CUCTEME HAYUYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHMpa M HAyYHOI'O MHPOBO33PEHMs, O BKJIAJ€ POCCUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWoOJMOTUH, (YHKIIUOHATHHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsI PEILICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIepKaHUE OUOJIOTMYECKUX TEPMHUHOB M TMOHSATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEIIEeCTB M IIPEeBpaIllCHUE
HHEPrUM), TOMEOCTa3 (CaMOperyJssilus), YPOBHEBAs OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOTYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OuOJIOTMYecKue Teopuu (KJIETOYHasi, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYJsIpHOH Ouosoruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 HE€HTpax MHOrooopasus u
MPOUCXOKJEHUS KyJIbTYpHbIX pacteHuil H. M. BaBuioBa), onpeaensTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BJIaJIETh METOJIaMU HAYyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJCHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHU3alus U MNPOBEICHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMIKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEJIMYMHAMU, OOBSICHEHUE MOIYYEHHBIX
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pE3ybTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUH M 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBLIEIATh CYLIECTBEHHBIC NIPU3HAKU BUPYCOB, KJIETOK IPOKApPUOT U
HYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIIECTB U IMPEBPAILLIEHUS PHEPTHH B KJIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTHUeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OILUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBHUIYAJIbHOIO Ppa3BUTUA  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH TOJYyYEHHbIE 3HAHUS JUII OOBSICHEHUS OMOJIOrMYECKHUX
IIPOLIECCOB W SIBJICHUM, JUJI NPUHATHS NMPAKTUYECKUX PELICHUHA B MOBCEAHEBHOU
KHU3HU C IeNbl0 obOecreyeHus Oe30MacHOCTH CBOETO 3I0POBbsl M 30POBbS
OKPY>KaIOIIUX JI0AEH, COOMI0IEHUSI HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpYKaroIien
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOM ouosorun U OMOTEXHOJIOTU  AJIA  PalMOHAJIBLHOTO
IPUPOIONIOIB30BaHUS;

YMEHUE pellaTh »JJIEMEHTAPHBIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
JUTHOPUIHOE CKpEIIMBAHME, CLEMJICHHOE HACIeA0BAHNUE, COCTABIIATH CXEMBI
MOHOTUOPHUIHOTO CKpEIIMBaHUsS ISl MPEACKa3aHMUsl HACJIEJIO0BAHMS IMPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH JIaDOpAaTOpHBbIE M MPAKTHYECKHE padOThl, COOMIOAATH
npaBuiIa mpu paboTe ¢ yueOHbIM U Ta00PAaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OLEHUBAaTh U HMHTEPIPETUPOBATH HH(POpPMALIHIO
OMOJIOTMUYECKOTO  COJAEPIKAHMS, BKJIIOYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MHGOPMALIMK, HAYYHO-IIOMYJIIPHBIE
MaTepHualbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBAaHUNA B OHOJIOIHH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHbIE COOOLICHMUS,
00001m1ast OMOJIOTHYECKYI0O MH(OPMAILIUIO U3 HECKOJIbKHUX UCTOYHHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHBIX HAyK, B (OPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpPa M HAYYHOI'O MHPOBO33PEHMs, O BKIIAaJ€ POCCHUICKUX U
3apyOEKHbIX YYEHBIX-OMOJIONOB B pPa3BUTHE OHOJOTUH, (PYHKIHOHATBHOU
I'PaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPbIBAaTh COAEpKAHHE OHOJIOTMUYECKMX TEPMUHOB U TMOHATHUI:
BU/JI, IONYJIALMS, T€HO(DOH, IBOJIOIUS, JBUKYIINUE CHIIbI ((haKTOPhI) 3BOJIOLIMH,
PUCIIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, FKOJOTMYECKUE (AKTOPBI,


mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

IKOCHCTEMa, TMPOIYIEHTbI, KOHCYMEHTBHI, pEAYLEHThl, IeNd [HUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

yMEHUE Wu3jaratb OWUOJOTHYEeCKHMe Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETWYECKash TEOpHsl SBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoxacrsa K. M. bapa, depenoBaHusi IJIaBHbIX HANpaBICHUA U
nyteir 3Bomorun A. H. CeeprioBa, yueHuss o o6mochepe B. WM. Bepnanckoro),
OTIPEIEIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHE BJa/leTh METOJAAMH HaAyYHOTO MO3HAHMsI B OMOJIOTUU: HAOIIOJeHUE U
OINMCaHUE >KUBBIX CUCTEM, IPOIECCOB W SBJICHMI, OpPTaHU3AIMS W TIPOBEACHHE
OMONIOrMYECKOTO  OKCIIEPUMEHTa,  BBIABI)KEHHE  TUINOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH BEJIMYMHAMH, OOBSCHEHHE TIOIYYCHHBIX
pPE3yIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSITHH, TEOPUM W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIACIATh CYHIECTBECHHBIE TPU3HAKH CTPOCHHUS OHMONOTHYECKHUX
OOBEKTOB: BHJOB, NOMYJSIHHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAyLEHTOB,
OMOreoeHO30B W  3KOCHUCTEM, OCOOEHHOCTHM TPOIIECCOB: HACIIEICTBEHHON
M3MEHYHUBOCTH, €CTECTBEHHOTO O0TOOpa, BMJI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPTaHM3MOB, JIEHCTBUS OSKOJOTMYECKHX (PAKTOPOB HA OpPraHU3MBI, IMEpEeHOCa
BEIIECTB M TIOTOKA SHEPIMM B DKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KpPYTrOBOPOTa BEIIECTB M OMOr€OXMMHYECKUX
ITUKIIOB B Omocdepe;

yMEHHE MPUMEHSATh IMOJyYeHHbIE 3HAHUS i1 OOBSCHEHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUM, NIl TMPUHITHUS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOM
XKU3HM C 1eJIbl0 o0ecreyeHus: Oe30MacCHOCTH CBOEro 3[0pOBbS M 3J0pPOBbA
OKPY>KAIOIIUX JIOCH, COOMIOIEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KatoIIeiH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJb30BaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO TPUPOIOTIOIH30BaHMUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aJaud, COCTABIATH CXEMBI
MEepEeHOCca BEILIECTB U IHEPTUH B IKOCUCTEMax (LIeMH MTUTAHUS ),

yMEHHUE BBIMOJHATH JIa0OpAaTOpPHBIC M TMPaKTHUECKHe paboThl, COOII0IATh
mpaBuiIa mpu paboTe ¢ yueOHbIM 1 Ta00PaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHHWBATh W HMHTEPIPETUPOBATh HWH(OpMAIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKJIIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBa MAacCOBOW MH(OpMAIUU, HAYYHO-TOMYJISIPHEIC
MaTepuainbl),  paccMaTpuBaThb  TJ00adbHBIE  JKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011asi OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
WCITI0JIb30BATh NOHATUITHBIN anmapaT OMOJOTUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB H TeM nudpoBbIe
Ne i/ P Kontpoabnbie | IIpakTnueckue (uubp )
NMPOrpamMmbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bu6mmorexa [JOK
1 b 2 .
HONOTHA Kak HayKa 05 https://m.eds0o.ru/7f41¢292
2 JKuBbIC CHCTEMEBI U UX OpraHu3aIus 1 bubmotexa [OK
p H https:/m.edsoo.ru/7f41¢292
3 XUMHUYECKHUM COCTaB M CTPOCHUE KISTKHU 8 1 bubmorexa [OK
P https://m.eds0o.ru/7f41¢292
bubmuoreka [IOK
4 X 6
MBHEACATEILHOCTD IUTeTKH https://m.edsoo.ru/7f41¢292
5 Pa3mMHOKEHME 1 MHIUBHUIYaIbHOE PA3BUTHE 5 1 bubnnoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTH 1 NIBMEHYHMBOCTD g 15 bubmmoreka [JOK
OpraHu3MOoB ' https://m.edsoo.ru/7f41¢292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubnnorexa [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
8 n 1 1
TOTOBOE NOBTOPEHHE https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
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11 KITACC

KoaunvecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHue pa3aeioB H TEM nudpoBLIe
Ne o/m P Kontpoasueie | IlpakTnueckne (1udpp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1
I IBOIIONHOHHAs OHOTOrHA : https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 0.5 bub6nuoreka IIOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opratuu3Mbl 1 OK arolas cpena 5 1 bubnmorexa [OK
p pyzatom peil https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
4 Coo0111eCcTBa ¥ DKOJIOTHYECKHUE CHUCTEMBI 9 hitps:/m.cdsoo.ru/7f4lccT4
bu6mmoreka [JOK
2 1
> Hrorosoe nosropenue https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosn4yecTBO 4acoB JIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Kontpoabunie | IlpakTuyeckue Jlata uzyuenus bp
n/m Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [IOK
1 buonorus B cucreMe Hayk 1 https://m.eds00.1u/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupozsl. [Ipaktudeckas padora
) Ne 1 «Mcnonb3oBanue | 0.5 bubanorexa [IOK
pasiIM4YHBIX METOO0B IIPHU ' https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
3 buonoruyeckue cucTeMsbl, | bu6mmoreka [JOK
IPOLIECCHI U X U3YYECHUE https://m.edsoo.ru/863e6564
4 XHUMUYECKUH COCTaB KIIETKHU. | bubmuoreka [IOK
Bopna u muHepanbsHbIe cOnu https://m.edsoo.ru/863e674¢e
5 benku. CocraB u cTpoeHue | bubmmotexa [IOK
OeIKOB https://m.edsoo.ru/863e6b72
6 depMeHTH — OMOJOTUYECKHE | bubnnorexa [IOK
KaTaJIn3aTopBbl. https://m.edsoo.ru/863e6b72
7 VraneBoasl. JInnuael 1 bu6nmoreka [JOK
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https://m.edsoo.ru/863e6870

bubmuoreka ITOK
8 Hykiienroseie kucnorel. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus nu MeToabl U3y4EHUS bubmmoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas xuBas
cucTema
. bu6mmoreka [JOK
Crpoenue ryKapuoTHUECKOM
11 https://m.edso0.ru/863e6ff0
ITCTICH. https://m.edsoo.ru/863e716¢
1 OOMeH BelecTB UiIu bubnmnoreka [IOK
MeTab0I13M https://m.eds0o.ru/863e766¢
13 ®oTocuHTE3. XeMOCUHTE3 brbmmorexa [IOK

https://m.edsoo.ru/863e7c¢98
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bubnuoreka [JOK

14 7|
JuepreTHeckmii obmen https://m.edsoo.ru/863e7aae
Ku3HEeHHBIN UK KIETKU.

Henenue kiaeTku. MuTos.

15 Jlaboparopuas pabota Ne 2 0.5 bubmmoreka [JOK
«HaOmromeHre MUTO3a B KIIETKAX ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpernapaTax»

16 buocuntes 6enka. Peakius bubmmoreka [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796e

17 Tpancnsius — 61nocuHTe3 bu6mmoreka [IOK
Oenka https://m.edsoo.ru/863e796¢

18 Hexnerounsie (hopMBbl )KU3HU — bubmmoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540

bu6nmoreka [JOK
DopmMbl pa3MHOKEHUS
19 ODFAHIMOE https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
bubmuoreka [IOK
20 Meiio3
" https://m.edsoo.ru/863e7f4a
OObpazoBaHue u pa3BUTHE
bubmuoreka [IOK
21 TOJOBBIX KJIETOK.

Omo10TBOpPEHHE.

https://m.edsoo.ru/863e81b6
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NuauBuyanbHOE pa3BUTHE

bubmuoreka [IOK

22
OpraHu3MoOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
bu6nmoreka [JOK
23 HACJIEACTBEHHOCTH U
https://m.edsoo.ru/863e8612
N3MEHYNBOCTH
3aKOHOMEPHOCTH HACIICOBAHUS
24 PU3HAKOB. MOHOTHOpHUIHOE bubmorexa LHOK
p ' pHA hitps://m.eds00.ru/863¢8878
CKpelIBaHNe
UrUOpUIHOE CKPEINBAHNE.
25 élaKOH ieSaBI/ICI/H\fOFO bubnnorexa [IOK
https://m.edsoo.ru/863e89a4
HaCJIE0BaHUS TPU3HAKOB
CueluieHHOE HAClIEIOBaHUE
npusHakoB. JlabopaTopHas
abora Ne 3 «3yuenue
26 pe3 JITATOB MOHy(;lm6 WIHOTO U 0.5 bubnmorexa [JOK
pesy pH ' https://m.eds00.ru/863e8c60
JTUTHOPUIHOTO CKPEIINUBAHUS Y
JpO30(HITBI HA TOTOBBIX
MHUKpOTIpernaparax»
I'enetuka nosna. HacinegoBanue
27 MIPU3HAKOB, CIIEIUVICHHBIX C bubmorexa LHOK
p » I https://m.eds00.ru/863e8c60
I10JIOM
3MeHYnBOCTb.
Hewnaciaencreenunas
M3MeHYMBOCTh. JIabopaTtopHas
)% paborta Ne 4. U3yuenue 05 bubmmoreka [JOK

MOIU(PUKAITMOHHOMN
M3MEHYUBOCTH, IOCTPOCHHE
BapHalOHHOTO psija U
BAPUALIMOHHON KPUBOW»

https://m.edsoo.ru/863e8efe
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bubmmoreka [IOK

29 HacnencrBenHass N3MEHYHUBOCTD. 1 hitps://m.cdsoo.ru/863¢8efe
bubnuoreka [JOK
30 T'enerika Henoseka ! hitps://m.edso00.ru/863¢8d78
I'ogoBast koHTpONBHAS paboTa/
31 Bcepocculickas npoBepouHas 1
pabota
bu6nmoreka [JOK
32 C 1
CIICKIMA KaK HayKa 1 Hpotece https://m.eds00.ru/863¢9214
MeToap! ¥ JOCTHKEHUS
. bubnuoreka [IOK
33 CEJIEKIIMY PAaCTEHUM 1 1
https://m.edsoo.ru/863e¢9214
JKUBOTHBIX
3 buortexnonorus kak oTpacib | bubmmoreka [JOK
IIPOU3BOJACTBA https://m.edsoo.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME
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11 KITACC

KoaunvecTBo yacoB DJIeKTPOHHBbIE
Ne nudpoBbIie
Tema ypoka Kontpoabnbie | IIpakTnueckne HAara n3ydenus bp
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 OBOJIIOLNS U METOJIBI €€ | bubnuoreka [IOK
A3y4EeHUSA https://m.edsoo.ru/863ea20e
) Ucropus pazutus 1 bubmmoreka LIOK
MIPEICTABICHUI 00 3BOJIOINN https://m.eds00.ru/863e¢9570
bu6mmoreka [JOK
3 Mukpo3BOJTIO 1
HKPOIBOOLAA https://m.edsoo.ru/863e9cle
[Homynsauums kak
3JeMEHTapHas eAMHUIA BUJIA
u ’Boronuu. JlabopaTopHas
4 abota Ne 1 «C aBgeHI/IIZ 1 0.5 bubmmorexa [IOK
P B P ' https://m.eds00.ru/863e99c6
BHJIOB 110
MOP(OTOTHIECKOMY
KPUTEPUIO»
BIDKYIIIHE CHITBI
5 gHeMZHTa HbIE (DaKTOPHI) 1 bubmmorexa [OK
p p https://m.edsoo.ru/863e9dad
IBOJTIOITUHT
6 EcrectBennslit 0TOOp U €ro | bu6mumoreka LIOK
dhopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbTate! 3BOMIOIUNA:
MPUCTIOCOOIEHHOCTh
7 OpFaHI/ISMOB u 1 0.5 bubmmorexa [OK
P ' https://m.edsoo.ru/863e9fde
BU000pa3oBaHue.
JlaGopaTopHnas padota Ne 2
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«Onucanue
MIPHUCIIOCOOTICHHOCTH
opraHusMa u €€
OTHOCHUTEJILHOTO XapaKTepay

YCJIOBCKa

2 Hampasnenus u nytu bubnuoreka LIOK
MaKpOdIBOIIOLIUU https://m.edsoo.ru/863e9cle
Bbubmorexa [JOK
9 HeoGpatumocTs 3BoIOIMN
P t https://m.edsoo.ru/863ebd16
10 Wcropus )xu3Hu Ha 3emiie u bub6nuoreka IIOK
METO/bI €€ N3YUYEHHUS https://m.edsoo.ru/863ebd 16
1 I'unoTessl NpOUCX0XKIACHUS bubnnorexa [IOK
JKU3HU Ha 3emJie https://m.edsoo.ru/863ea5a6
2 PasBuTtHe xu3HM Ha 3eMIIe 10 Bbu6nuorexa [JOK
dpaM U IeproaaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOITIOLUN
PacCTUTEIBLHOTO U JKUBOTHOI'O
13 mupa. [IpakTrueckas padota 0.5 bubnuoreka IIOK
Ne 1 «M3y4yenune nckomaembIx ' https://m.edsoo.ru/863ea8bc
OCTAaTKOB PACTEHUI 1
JKUBOTHBIX B KOJUICKIIUSX)
14 CoBpemenHas cucteMa bubnnoreka [IOK
OpraHnu4YecKoro Mupa https://m.edsoo.ru/863ea48e
15 BOJIIOLUS YEJIOBEKA bu6mmoreka [JOK
(anTpOTIOrEHE3) https://m.edsoo.ru/863eac2c
JBmxyiue cuibl ((hakToph) bubnnorexa [IOK
16
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIMH IBOJIIOLUU bubnnoreka [IOK

https://m.edsoo.ru/863ebd16
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UYenoseueckue pacel U

bu6nmoreka [JOK

18 MPHPOJIIBIC aAITTAIIH https://m.edsoo.ru/863eaca?
YeJIoBeKa
O06o001eHre o0 TeMe bubmuorexa [IOK
19 «BO3HHUKHOBEHUE U pa3BUTHE https://m.edsoo.ru/863ebd 16
YKU3HU Ha 3eMJie»
Bbubmorexa [JOK
20 IKOTIOTHS Kak HayKa https://m.edsoo.ru/863ebd16
71 Cpenpl oOUTaHUS U bubnnoreka [IOK
IKOJIOTHYECKUE (PaKTOPBI https://m.edsoo.ru/863eafec
AbGuoTtnieckue GakTophI.
JlabopaTtopHnas pabota Ne 3.
«Mopdonorndeckue
” 0COOCHHOCTH pacTEHUH U3 0.5 bubnnoreka [IOK
Pa3HBIX MECT OOUTAHUS. https://m.edsoo.ru/863eb10e
JlaGopatopHas pabota Ne 4.
«BinustHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCca»
bu6mmoreka [JOK
23 buotuseckue daxToper https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE
XapaKTePUCTHKH TOIYJISIIHH. BuGorexa LIOK
oy | Tlpaxmicckas padora No2 0.5 https:/m.edsoo.ru/863ebd16
«IToacuér mnotHOCTH
MOIYJISILIUMA pa3HBIX BUIOB
pacTeHui»
75 Coo01ecTBa OpraHu3MOB — bubmmoreka [JOK
OHOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka I{OK
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(3KOCHCTEMBI)

https://m.edsoo.ru/863eb46a

OCHOBHBIE TTIOKA3aTEN

7 9KOCUCTEMBI. DKOJIOTHYECKUE | bubmuoreka IIOK
nupamubl. CBoicTBa https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus

bubmuoreka [IOK

28 | TlpHpomubie okoCHCTCMSI ! https://m.edsoo.ru/863ebd16

bu6mmoreka [JOK

29 A 1

FITPOTOTEHHBIC FKOCHCTEMET https://m.edsoo.ru/863ebd16

30 buocdepa — riaobanbHas 1 bu6nuoreka IIOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

a1 3aKOHOMEPHOCTH | bubnmuotexa [JOK
CyIIeCTBOBaHUS OHOChepHI https://m.edsoo.ru/863ebd 16
UenoseuecTBo B 6nochepe bubmuoreka [IOK

32 3emiu. CocyllecTBOBaHHE 1 https://m.edsoo.ru/863ebd 16
MIPHUPOJIBI U YSIIOBEYECTBA

bubmmorexa [JOK

33 T'onosas konTponbHas padora ! https://m.edsoo.ru/863ebale
O06o001IeHne TeMBI bubmuoreka [IOK

34 «CooOmecTBa u 1 https://m.edsoo.ru/863ebd 16
9KOJOTHYCCKHE CUCTEMbBI»

OBIIEE KOJIMYECTBO YACOB 34 )5

I10 ITPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

IIpoBepsiemble mpeAMeTHDbIE pPe3yabTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeHero 001ero 00pa3oBaHus

CdhopmupoBaHHOCTh 3HAHUK O MECTE U POJM OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTHHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHHCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oowonoruu; (yHKIMOHATHHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHS

JKM3HCHHBIX 3aJa4

YMeHHe pacKpbhIBaTh COJIEpKaHUE OMOJOTUYECKHMX TEPMHUHOB H
MOHSITUIA: KU3Hb, KJIETKA, OpraHu3M; MeTaboin3M (0OOMEH BEIIECTB U
MpeBpalleHre JHEPruH), TOMeocTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alysl KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHHUE (PEHPOIYKIHS),

HaACJICACTBCHHOCTb, UBMCHUYUBOCTDL, POCT X PA3BUTUC

YMeHnue usznaraTtb OMOJIOIMUYECKHE TEOPUU (KJIETOYHAsl, XpPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Mengaens, T. Moprana, H.J1. Basuiiosa) u
yueHHus (O LEHTpax MHOrooOpas3us M IMPOUCXOXKICHUS KYJIbTYPHBIX
pactrenuiit H.W. BaBuiosa), onpeaensTs rpaHULbl UX TPUMEHUMOCTH K

JKHMBBIM CUCTCMaM

YMeHue BhaAeTb METOJAaMU HAay4YHOTO T[O3HaHHA B OHONOTHH
(HaOnrofieHHe W OMHCAaHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
opraHuzanusi ¥ TPOBEJCHHE OHOJOTHYECKOTO  AKCIEPUMEHTA,
BBIJIBIDKEHHWE  TUIIOTE3bl;  BBISIBIIGHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BETMYMHAMH, OOBSICHEHHE TOTYyYEeHHBIX PE3yJbTaTOB,
UCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH, TEOPUH U 3aKOHOB; YMEHHUE

JCJIaTh BBIBOJAbBI HA OCHOBAHWH IMOJTYYCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTara

1

2

3

4

5

YMCHI/IG BBIACIIATH CYH_ICCTBCHHBIC HpI/I3HaKI/I BI/IPYCOB, KIJICTOK
HpOKapI/IOT 158 BYKapI/IOT, OJHOKJICTOYHBIX 158 MHOTOKJICTOYHBIX
OpPraHU3MOB;  OCOOCHHOCTH  MPOLECCOB  OOMEHAa  BEIIECTB H
NpeBpalleHusl dHEPruM B KIETKe, (POTOCHHTE3a, IIACTUYECKOTO U
OHEPreTHYECKOr0o  OoOMeHa,  XEMOCHHTE3a, MHTO3a,  MEio03a,
OIUIOZIOTBOPCHHS,  PA3MHOXCHHUS, HHIUBUAYAJBbHOTO  Pa3BHUTHSI

opraHusMa (OHTOTE€HE3)
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YMeHue [OpUMEHSATh TOJy4EHHble 3HaHUS AN OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB U SBICHHUMW, IS TPUHITHS MPAKTHUIECKUX
pelIeHnit B MOBCEAHEBHON KU3HU B LIENAX o0ecrieueHus: 6€301MacHOCTH
CBOETO 3/I0POBbS U 3I0POBbS OKPYKAIOIIUX JIFOAEH, COOIOICHNUS HOPM
rPaMOTHOTO  TOBEAEHUA B  OKPYXKAKOWIIEH MNPUPOJHON  CpEXE;
[IOHUMaHHe HE00X0AMMOCTH UCIIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OWOJOTMH ¥ OWOTEXHOJOTMH [UIS PaIlMOHAIBHOTO

IIPUPOJIOIIOIB30BAHUS

YMenue peuiath JJICMCHTAPHBIC TCHCTHUYCCKUC 3aJa4id Ha MOHO- U
III/IFI/I6pI/I£[HO€ CKpCHIMBAHUEC, CHCIIVICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMBI MOHOTI' I/I6pI/I,ZLHOFO CKpCUINBAHUSA JUIA IpeaCKa3aHud

HacCJICJOBaHUs IPU3HAKOB Y OPraHUu3MOB

VYMeHue BBIIONHATH JIaOOpaTopHble W MpaKTUYeCKue padoThl,
coOmoaTh mpaBwia IMpH paboTe ¢ y4eOHBIM U J1TAOOpaTOPHBIM

00opyI0BaHUEM

YMeHne KpUTHYECKH OLEHHMBATh U HMHTEPIPETHPOBATH MH(OPMAILMIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHHS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IIONYJIsIpHBIE MaTEepHalIbl);
TUYECKHE aCHEeKThl COBPEMEHHBIX MHCCIIEOBaHUN B OHOJIOTHH,

MCEAUILINHE, OHOTEXHOJIOTUH

10

YMeHnue coznaBaTh COOCTBEHHbIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYIO HHPOPMAITUIO U3 HECKOJIBKIX UCTOYHUKOB,

rpaMOTHO HCIIOJIL30BATh MOHSATHUHBIN arrapar ouoJioruu

11 KJIACC

Kon
NPoBePIEeMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeIHero o01ero 00pa3oBaHus

ChopMHUpPOBAHHOCTh 3HAHUM O MECTE€ W POJU OHMOJOTUU B CHUCTEME
HAyYHOT'O 3HAHUSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAyUYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUUCKHX M 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
O6uosnoruy; (yHKIMOHAJIBHOW TPaMOTHOCTH 4YEJIOBEKa JJISl PELCHHS

KHU3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHUHOB U

MOHATUN: BUJ, MOMYJSAIUS, TeHOMOH/, SBOJIONUS, ABUXKYIIHE CHIIbI



mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

(dakTopsr) 9BOJIIOLINH, MPHUCTIOCOOTICHHOCTh OpTaHHU3MOB,
BH1000pa30BaHMKE, 9KOJIOTUYECKHE bakTopsI, 9KOCHUCTEMA,
NPOAYIEHTH,  KOHCYMEHTBI,  PEIyNeHTHl,  [eNd  IHTaHus,

IKOJIOTUYECKAs MIpaMua, OHOreoreHo3, onocdepa

YMenue uznarate OMoJOrHYecKue TEOpUH (IBOIOLMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKas  TEOpHUsl  DBOJIIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojblieBoro cxoncrtsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampasieHui u myten sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepnaackoro), ompenensaTh  TpaHUIBI — HX

MMPUMCHHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIAJeTh METOJaMU HAyYHOrO TIO3HAHUS B OHOJOTHU
(Habmro/ieHHe W OINMCAHME KUBBIX CUCTEM, TMPOIECCOB W SIBJICHU;
OpraHM3alysi W TMPOBEIEHUE OHOJOTUYECKOTO  IKCIEPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bI;  BBISIBICHHE  3aBUCUMOCTH  MEXIY
UCCIICTyeMbIMU BEJIMIMHAMH, OOBSICHCHHE TIOJYyYEHHBIX PE3yJIbTAaTOB,
UCTIONB30BAaHHBIX HAYUYHBIX TOHSATHH, TEOPUH U 3aKOHOB;, yMEHHUE

ACJIaTh BbIBOJIbI HA OCHOBAHHWHU IMOJTYYCHHBIX pe3y.HLTaTOB)

YMmenue BBIJICTISITh CYIIECTBCHHBIS MIPU3HAKU CTPOCHHUS
OMOJOTMYECKHX OOBEKTOB: BHJOB, MOMYJISIHMA, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOTeOIleHO30B U  DKOCHCTEM;
0COOEHHOCTHU IPOIIECCOB HACJICJICTBEHHOU U3MCHUYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHUs, MPUCTIOCOOICHHOCTH
OpPTaHU3MOB, JIEHCTBUS DSKOJOTHUYECKUX (HAKTOPOB HAa OPraHU3MBI,
nepeHoca BEIIeCTB M MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOIIOT€HHBIX
M3MEHEHUH B SKOCHUCTEMaxX CBOEH MECTHOCTH, KPyroBOpPOTa BEILIECTB U

OMOre0OXMMHYECKHUX IIUKJIOB B Onochepe

VYmMmenne MMPUMCHATH MOJIYYCHHBIC 3HAaHUA JJIA OGLHCHGHI/IH
OHMOJIOTMYECKHUX TMPOIIECCOB U SIBJICHHM, AJS MPUHATHUS MPAKTUYECKUX
pelieHui B MOBCEAHEBHON KU3HU B IIENSAX o0ecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBbs U 37J0POBbS OKPYKAIOILIUX JIFOAEH, COOII0OAEHHSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXAOUIEH MPUPOJAHON  Cpexe;
MOHUMAaHUe HEO00X0IUMOCTH HCIOJIb30BaHUS JIOCTHKEHU I

COBPEMEHHOM OHOJIOTHH [T PallMOHAIBHOTO IPUPOA0NOIH30BAHNUS

YMmenue peliaTth 3JICMCHTAPHBLIC OMOJIOrTYECKHUE 3aga4u, COCTaBJIATH

CXEMBbI ITepeHOca BEIIECTB U DHEPTUU B IKOCHCTEMAX (LIEMU MUTaHHS)

YMeHue BBINOJHATH JIA0OPATOpPHBIE M NpPaKTHYECKHe paboThl,
cobmoate TpaBuia mpu pabote ¢ ydyeOHBIM U J1abOpaTOPHBIM

o0opyoBaHuEeM
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YMeHHe KpUTHUYECKH OLIEHMBATh M HMHTEPIPETUPOBATh MH(OpMAIUIO
OHMOJIOrMYECKOr0 COJIepKaHusl, BKIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUSA

U3 pa3nuyHbIX UcTOYHUKOB (CMM, HayuyHO-IONyJsipHbIE MaTepUalbl);

? paccMaTpuBaTh ri100anbHbIC IKOJIOTHUYECKUE poOIIeMbI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOUICHHIO K HUM COOCTBEHHYIO
TIO3UIIHIO
YMeHne co3aBaTh COOCTBEHHBIC MMCHbMEHHBIC W YCTHBIE COOOIICHMS,
10 00001112351 OMOTOTHYECKYIO HH(POPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB,

IrPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapar OHMOJIOTHH
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IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

1

buonorus kax HayKa

1.1

buonorus — mayka o >xuBoil mpupoae. Poxs Ouosnormm B (GopMHUpOBaHHH

COBPEMEHHOI HayYyHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

Metonbl MO3HAHUS >KUBOM MPHUPOABI (HAOIIOJCHHE, SKCIEPUMEHT, OIUCAHUE,
uU3MepeHue, Kiaccuukanusi, MOJECIMPOBAaHUE, CTAaTUCTHYecKas o00paboTka

JTAHHBIX )

JKuBnie cucTeMBI 1 X opraHusanusd

2.1

JKupbie cucteMbl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

OuocucTeM U BX pazHooOpasue

2.2

YPOBHI/I OpraHu3anmuunu OHoCHCTEM: MOJ'ICKy.TIprHO—l"CHCTI/I‘ICCKI/II‘/’I, KJ'IeTo‘-IHBIﬁ,

OpTaHU3MEHHBIH, MTOMYIISIIIMOHHO-BHIOBOH, YKOCUCTEMHBIH, OMOChepHBIi

XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKU

3.1

XUMUYECKUA COCTaB KJIETKA. XHUMHUYECKHME DIIEMEHTBI: MaKpPO3JIEMEHTHI,
MHKpO3JEMEHTh. Boma wu MuHepanmbHble BemecTBa. @OYHKUWHA BOABI U

MUHCPAJIBbHBIX BEIICCTB B KIICTKC. HozmepncaHI/Ie OCMOTHYECKOI0 OajtaHca

32

benku. CoctaB u crpoeHHe O€NKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OENKOB.
He3zameHuMble M 3aMEHUMbIE aMMHOKHUCIOTHI. AMHHOKHMCIOTHBIH COCTaB.
VYPOBHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IIEpBUYHASI, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYecKHe cBoiicTBa OenkoB. buonornueckue
¢byHKIHU OENKOB.

®depmeHThl — Ouojoruyeckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HEeHTp, cyOctpatHas crenuduuHocTs. Kodepmentsl. Buramusbl. OTamuus

(epMEHTOB OT HEOPTAHUYECKUX KATaITH3aTOPOB

33

YrneBoabl: MOHOCaxapuabl (TIHOKO3a, prbo3a U Ae30KCUpu003a), Jucaxapuiabl
(caxapo3a, JlakTO3a) W TMOJUcaxapulbl (Kpaxmai, TJUKOTEH, IeJIII0J103a).
buonorunueckue GyHKIIMU YTIIEBOOB.

Jlunuasl:  TpUrIMUEepuAbl,  crepouabl,  Qochomunuasl.  'mapoduibHO-
ruapodoOHbie cBolicTBa. buomormueckue ¢yHkumm aunuaoB. CpaBHEHHE

YTJI€BOJOB, OCIIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUU

34

Hyxnennossie kucnorsl: IHK n PHK. Hykneotuibl — MOHOMEPBI HYKJIEHMHOBBIX
kucioT. Crpoenune u ¢ynkuuu JHK. Crpoenme m ¢ynkmuu PHK. ATO:

CTpoeHne U QyHKIUU

3.5

[utomorust — Hayka o kietke. Knerounas teopusi. MeToapl M3y4eHus KIETOK
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3.6

Knerka kak nenoctHas xuBas cucreMa. OOIue NMpU3HAKK KIETOK: 3aMKHYTas
HapykHas MeMOpaHa, mojekyisl JJHK kak renernueckuii anmapar, cucrema

cuHre3a Oelka

3.7

Tunsl KJIETOK: 3yKapuoThyeckass u npokapuoruyeckas. OCOOEHHOCTH CTPOECHUS
nmpokapuoTudeckor  kieTku. Kiterounas crenka Oakrtepuwit.  CTpoeHwme
AYKApPUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMUS PACTUTEIIbHOM, >KUBOTHOW H

rpuOHOM KJIETKH

3.8

IToBEpXHOCTHBIE CTPYKTYPBl KJIETOK — KJICTOYHAs CTEHKA, INIMKOKAJIUKC, HX
¢bynkiun. [Tnasmarudeckas memOpana, e€ coiicTBa U GpyHkimu. L{utonnasma u eé
opranouzipl. OHOMEMOpaHHBIE OPTaHOMBI KJIETKU: SHIOIUIa3MaTHYeCKas CETh
(OIIC), ammapat I'osnbmpku, nu3ocoMbl. [loyaBTOHOMHBIE OPraHOMJIBI KJIETKU:
MUTOXOHIPHUH, IUTAaCTUABL. IIpoucXoXkaeHHME MUTOXOHAPUM W InacTui. Buubl
wiactul. HememOpaHHble OpraHOMbl KJIETKU: PUOOCOMBI, KIETOYHBIM IEHTP,

PECHUYKH, )KT'yTUKH. DYyHKIIMY OpraHOU0B KIIETKU. BKirtoueHus

3.9

Anpo — perynsartopHbii 1eHTp KieTku. CTpoeHue siapa: sjepHas o000JI0uKa,

KapHuoIlJIa3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI

3.10

TpaHCcOpT BELIECTB B KIIETKE

H(PI?»HCI[GSITGJIBHOCTB KJICTKH

4.1

OOmeH BemiecTB, WM METAa00dU3M. ACCUMUIIALNS (TUIACTUYECKHH OOMEH) H
TUCCUMMIIALUSA (PHEPreTHYSCKU OOMEH) — JBE€ CTOPOHBI E€IMHOIO Ipolecca
MeTtabonu3ma. Tumbl 0OMeHa BelecTB: aBTOTPOMHBIN U reTepoTpodHbIid. Poib

(bepMeHTOB B 0OOMEHE BEILLECTB U MIPEBPALLICHUH SHEPTUU B KIIETKE

4.2

43

®dortocunTe3. CreroBas u TemHoOBas (a3wl poTrocuHTEe3a. Peakuu GorocunTesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HAYEHUE (POTOCHMHTE3A JJIA KU3HU Ha 3emiie.
Brnusiaue ycmoBuwii cpeapl Ha (POTOCHHTE3 W CHOCOOBI TIOBBIIMICHHS €T0
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTEe3. XEMOCHHTE3UpYyIole OakTepuu. 3HAUCHUE XEMOCHHTE3a ISt

JKA3HU Ha 3emMiie

BHCPFGTI/I‘IGCKI/Iﬁ oOMeH B KIIETKE. Pacmermienne B€IICCTB, BbLIICIICHHE H
AKKYMYJIHUPOBAHHUE OHEPIrun B KIICTKE. OTansl OHEPIrETUYECKOI'O obMeHa.
I'mukomnus. EpO)KeHI/Ie n €ro BHUIBI. KPICJIOpOI[HOC OKHMCJICHUC, HMJIN KJICTOYHOC

npixanue. DHHEeKTUBHOCTH YHEPTETUYECKOTO 0OMEHa

4.4

Peakiun matpuuHoro cunresa. ['enernueckas unpopmanus u AHK. Peanuszanus
reHeTuyeckol mHpopmanuu B KieTke. ['eHeTHyeckuit KoJI M €ro CBOMCTBa.
Tpanckpunuus — matpuunblii cunte3 PHK. Tpancnsuus — 6mocunTe3 Oernka.

KoaupoBanue amuHokuciior. Posis pubocom B buocunTese Oenka

4.5

Hexnerounsle Gopmbl ku3HU — BUpychl. Mcropust oTkpbiTus BupycoB (/1.H.
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WBanoBckuii). OcCOOEGHHOCTH CTPOCHUS U JKU3HEIEATEIHHOCTH BUPYCOB.
bakrepnodaru. bone3nm pacreHuid, XKUBOTHBIX W YEJIIOBEKAa, BBI3LIBAEMBIC
BUpycamu. Bupyc nmmyHonedunura gyenoseka (BUY) — Bo3doyaurens CIIN/a.

[Mpodunaktrka pacpocTpaHeHUs BUPYCHBIX 3a001eBaHU

Pa3smMHOXeHME 1 MHAMBUYAJIBHOE Pa3BUTHE OPIaHU3MOB

5.1

Knerounslii 1WKI, WIM S>KU3HEHHBIM 1MKN KieTku. MHTepdaza um mMuTO3.
ITporecchl, mporekaroe B UHTEepdasze. Pemmukanus — peakuuss MaTpUYHOTO
cunreza JIHK. Crpoenue xpomocoM. XpoMOCOMHBI HaboOp — KapHOTHII.
JIMTIOUIHBIA W TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBL.  XPOMAaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHMS W HHIMBUIYaJbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — Mmuro3. Craauu mutos3a. Ilpomeccel, mpoucxonsdmme Ha

PA3HBIX CTAAUAX MUTO3A. buonormueckuii CMBICII MUTO3a

52

@®opmBl pa3MHOXEHHUSI OPraHM3MOB: Oecroyioe W TojoBoe. Buael Gecronoro
pPa3MHOXKCHHUS: JIEJIEHUE HAJBOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTHBHOE pPa3MHOXXEHHE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHu3MOB, €I'0 3HAYCHHUEC AJIA CCIICKIINU

53

[TonoBoe pazMHOKEHUE, €0 OTIUYHSI OT OECIOIOro.
Meito3. Cranun menosza. I[lpouecchl, MpoOUCXOsIIME Ha CTaAusAX Meno3a.
[ToBegenue xpomocom B Meirosze. Kpoccunrosep. buonornueckuii CMbICH M

3Ha4YCHHE Meiio3a

54

I'amerorenes — mporecc 0Opa3oBaHUs TOJOBBIX KJIETOK Y KUBOTHBIX. [1ooBBIE
JKEJIe3bl: CEMCHHUKH U SUYHUKU. OOpa3oBaHWE M PA3BUTHUE IMOJIOBBIX KIETOK —
raMmer (CriepMaTo30u/, SUIEKIeTKa) — crepMaroreHe3 u ooree3. OcobeHHOCTH

CTPOCHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IOI[OTBOpCHI/IC. HapTCHOFGHCS

55

WnauBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHANIBbHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl YSMOPHOHATEHOTO PAa3BUTHUSL Y MMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opraHorenes. [locramOproHansHOE pasBuTHe. THIIBI
MOCTAMOPHUOHAILHOTO PAa3BUTHUS: TpsiMOe, HempsiMoe (IMYuHO4YHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct u pasButne pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaluu Pa3BUTUA

HaCHeI[CTBeHHOCTB 1 UBMCHYUBOCTH OPraHn3MOB

6.1

IIpeamer u 3agaun reHetuku. Mcropus pa3BuThs reHeTUKU. BKitag poccuiicKux
U 3apyOeKXHBIX YU€HBIX B pa3BUTHE TIEHETUKH. MeToapl TeHETHKH

(TMOPUTIOTOTUYECKUH, HUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECK U ).
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OCHOBHBIE T€HETUYECKHE NMOHATHS. | eHeTnueckas CHUMBOIJIMKA, UCIIOJIb3yEMas B

CcXeMax CKpeUIMBaHUN

6.2

3aKOHOMEpPHOCTH HAacJieJI0OBaHUs IPU3HAKOB, ycTaHOBJIEHHble [. Menuaenem.
MonorubpuaHoe CKpenBaHue. 3aKOH €JIMHO0Opa3usi THOPUIOB TEPBOTO
nokosieHus. IlpaBuwio gomuHHMpoOBaHMs. 3aKOH pacCIICIJICHHS MPHU3HAKOB.
TI'unoresa yuctoTh TaMeT. I1oa1HOE U HETOIHOE AOMHUHUPOBAHUC.

JlurnbpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHMOTO HACJICTOBAHHS MPH3HAKOB.
[{uToreHeTHUeCcKHe OCHOBBI AMTHOPUIHOTO CKpEIIMBaHMS. AHaIU3UPYIOIIEe
ckpeniuBanue.  Vcronb3oBaHWE — AHAJTU3UPYIOUIETO  CKPELIMBAHMUS IS

OTIpe/IeNIEH s TEHOTHIIa 0COOU

6.3

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana mo CLEIUIEHHOMY
HacjeloBaHUI TeHoB. Hapylienwe cuemieHus Te€HOB B Pe3ysbTare
KPOCCUHTOBEpa. XPOMOCOMHAsi TEOpUsl HACIEICTBEHHOCTH. |'eHeTnueckue
KapThl.

'eneruka mnosia. XpoOMOCOMHOE OIpeaeeHUe IMojia. AYTOCOMBI M IOJOBBIE
XpOMOCOMBEI. I'omorameTHesie u TCTCPOTraMCTHLIC OpPraHHU3MBI. HaCJIe,Z[OBaHI/Ie

IMPHU3HAKOB, COCIUICHHBIX C I10JIOM

6.4

HNsmenunBocTth. Buabl M3MEHUMBOCTH: HEHACJICICTBEHHAs M HacJIeACTBCHHAS.
Pone  cpenbl B HEHACHENCTBEHHOW  HM3MEHUYHMBOCTH.  XapaKTEPHUCTHKA
MOJU(DHUKAIIMOHHOW W3MEHYMBOCTH. BapuanyoHHBIN psii W BapHalMOHHAS
kpuBad. Hopma peakuum mnpusHaka. KoJiMuecTBEHHbIE W KA4YE€CTBEHHBIC

MpU3HAKU U UX HOpMa peakiuu. CBoHcTBa MOIU(PUKALMOHHON U3MEHUUBOCTHU

6.5

HacnenctBenHasi, WM TEHOTUIHMYECKas, W3MEHUMBOCTh. KoMmOWHATHBHAS
W3MEHYMBOCTh. MeHo3 M TIOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOMU
W3MEHYMBOCTH. MyTalMoOHHasT W3MEHYMBOCTh. Kiaccudukanus myTaruii:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBl MyTauuid. MyTareHHbie
(dakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACTIEACTBEHHON n3mMeHunBocTy H.U.

Basuiosa

6.6

I'enetuka 4yenoBeka. Kapuorun uenoBexka. OCHOBHbIE METOABI T'€HETUKU
YeJI0BEKa: reHeaJornYeCKUH, OJIM3HELIOBBIH, LIUTOT€HETHUUYECKUIA,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTHYecKuid. COBpEeMEHHOE OmpeeieHHue
reHoTuIIa: IMMOJIHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C
nomoteio [I[P-ananuza. HacnencTBeHHble 3a00eBaHUs YellOBEKa: T'€HHBIE
Oosie3HH, OOJIE3HU € HACIEICTBEHHOM INPENpacooKEHHOCTbIO, XPOMOCOMHBIE
Oone3nn. Comarudeckue W TeHepaTuBHble MyTauuu. [IpMHIMIBI 310pOBOrO
O6p3,321 KU3HHU, OJUArHOCTHKU, HpO(l)I/IJIaKTI/IKI/I n JICUCHHUA T'CHCTHUYCCKHX
Oone3Hell. MequKO-TeHeTHUECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIHIIMHCKOM

ICHCTUKH B IIPCAOTBPAIICHUHU U JICHCHUN I'CHCTUYCCKHX 3a00JIeBaHUH YEJIOBEKA
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7.1

CeJ'IeKI_II/Iﬂ OpraHnu3MOB. OCHOBBI OMOTEXHOJIOTHH

Cenekuusi Kak Hayka U Tpolecc. 3apOKIEHHE CENeKIHUU U JIOMECTHKAIUS.
VYuyenue H.M. BaBunoBa o0 1eHTpax NPOUCXOXKIECHUS U MHOTO00pasus
KYJbTYPHBIX pacTeHuid. L{eHTphI MPOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. COpT,

nopozaa, mraMm

7.2

CoBpeMeHHbIE METOJbl CEeJNEKUMU. MaccoBbIi M WHAMBUIYAIbHBIH OTOOpHI B
CEJIEKIIMM PACTeHUM M KUBOTHBIX. OlleHKa 3KcTepbepa. bnmskopoacTBeHHOE
ckpenmuBanue — WHOpuauHT. Ymcrtas nuHMS. CKpenMBaHWE YHUCTHIX JTHHUH.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE CKpelMBaHuEe — ayTOPUIUHT.
OtnanénHast rubpuamszanuss U e€ ycnexu. VICKYCCTBEHHBIH MyTareHes H
IIOJIy4YCHUE MONUILIONI0B. [IOCTHMKEHMS CENEeKLUUU PACTEHHMH, JKUBOTHBIX WU

MHUKPOOPraHu3MOB

7.3

buorexHosorus Kak OTpacip IPOU3BOJACTBA. ['€HHas MHXKEHEpUs. OTalbl
co3nanus pekoMmOuHaHTHOM JIHK wu Tpancrenneix opranusmon. Knetounas
nHxkeHepus.  Kierounsle  KyJnbTypsl.  MHKPOKIIOHAIbHOE  Pa3MHOXEHUE
pacrenuil. KioHMpoBaHME  BBICOKONPOAYKTHUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX
OpPraHu3MoOB. DKOJOrMYecKHe MU dTHYeckue npobiembl. MO — reHeTHuecku

MOAU(PUIIPOBAHHBIE OPTaHU3MbI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHMUS

DBOIIONMOHHAS OMOIOTHUS

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzmerenscTBa  sBomonuH.  IlameoHToNOrMueckne:  MOCIEAOBATEIbHOCTh
II0sABJICHUS BHJOB B MMaJICOHTOJIOTUIECKOM JICTOIMUCHU, ICPEXOAHBIC (bOPMI)I.
buoreorpaduueckue: cxoncrBo u pasnuune ¢ayH U QiIop MaTepUKOB U
OCTPOBOB. DMOPHOJIOrHYECKHE: CXOJCTBA U Pa3Iudusi SMOPHOHOB pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIC, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHM3MOB HACJECICTBEHHOCTH M OCHOBHBIX META0ONMYECKUX IyTeH Yy BCEX

OpraHu3MOB

1.2

OpomonronHass  teopus Y.  [JapBuna. [Ipenmochbuik  BO3HUKHOBEHHS
napBUHU3MA. JIBWOKYyIIME CHJIBI ABOMIONMK BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEAEIEHHAS N3MEHUNBOCTb,

60pb0a 3a CyIIecTBOBaHHUE, €CTECTBEHHBINH 0TOOD)
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1.3

Cuntetnyeckas Teopuss oBomonuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.

MuxposBomtouus. [lonynamus kak equHALIa BUIA U SBOJIOLIUN

14

JBukymue cuibl ((hakTopbl) SBOJNIONMHU BUAOB B Mpupoje. MyTallmoOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHYMBOCTh. [lomynsiimoHHBIE BOJHBI U Jpeid
reHoB. M3omnsiusa u murpanus. EctecTBeHHBIN 0TOOp — HampaBisironuil (hakTop
3BOMIIOIIMH. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MpUCIIOCO0IEHUH y OpraHu3MoB. ApoMop(}o3bl U UIMOaJaNTaI|H.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbBIE (HOPMBI BUI000pa30BaHUS:

reorpagpuueckoe, SKOJIOTHIECKOe

1.5

MakposBomtorusi.  Popmbl  3BoNOUMHU:  (uiIeTHYECKas,  JIMBEpreHTHas,

KOHBEpIeHTHas, napajenbHas. HeoGpatuMocTs 3BOIOLUT

Bo3HuUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMiie

2.1

JloHayuHble MpenCTaBIEHUA O 3apOXKIACHUM JKU3HU. HayuyHble TruUnores3bl
BO3HHMKHOBEHHUS >KM3HM Ha 3emJje: aOuoreHe3 M MaHCHEpMHs. XUMUYecKas
3BOJIOLHUSA. ODKCIEPUMEHTAIbHOE TMOATBEPKACHUE XUMUYECKOW HBOJIIOLUU.
Hauanpabie sTansl Ouosornyeckor 3Bosroruu. ['mnoresa PHK-mwupa. IlepBoie

KIJICTKHU U UX 3BOJIOLIHA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII ) KUBBIX OPIraHU3MOB

22

Pa3Butne xusHu Ha 3emusle mo spam u nepuojam. Karapxei. Apxelickas u
npotepo3oiickast dpel. llameosoiickas spa u €€ mnepuoasl: KeMOPUUCKUH,
OPIOBUKCKWW, CUJIYPUMCKHM, JE€BOHCKHM, KaMEHHOYTOJbHBIMA, MEPMCKHUM.
Me3o3olickas 3pa U €€ NePUOJbl: TPUACOBBIN, FOPCKUM, METTOBOM.

KaiiHo3oiickass 3pa u €€ TepuoAbl:  MAJEOTCHOBBIM,  HEOIECHOBBIN,
AQHTPOIIOT€HOBBIA. XAapaKTepUCTHKA KIUMaTa W TE€OJOTMYECKHX IPOIECCOB.
OCHOBHBIE ATaNbl BOJIONNH PACTUTEIHLHOTO U KUBOTHOTO MUpa. ApoMopd 036l y
pacteHuid U KUBOTHBIX. llosiBleHHE, paclBET U BBIMUpPAHUE TPYII >KUBBIX

OpraHu3sMoB

23

Cucrema OpraHn4eCKoro MuHpa KaK OTPaKCHHUC  OBOJIIOIUH. OcCHOBHEIE

CUCTCMATHUYCCKUEC I'PYIIIILI OPraHu3MOB

24

DOBoironMs uYejaoBeKa. AHTPOIOJIOTHUA KakK Hayka. Pa3Butue mpeicTaBieHUH O
MIPOUCXOXKACHUU deJoBeKa. Meroabl m3ydeHHs aHTpororeneza. CxoicTtBa u
pasnuuurs 4eloBeKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YeTOBeKa.

HBwxynme cuibl (pakropbl) aHTpororenesa. HaciencrsenHas n3aMEHUYMBOCTD U
ecTecTBeHHbI 0TOOp. OOIIEecTBeHHBIH 00pa3 JKW3HU, W3TOTOBIICHUE OPYIHMA

TpyZAa, MBIIUJIEHHE, PEUb
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2.5

OCHOBHBIE CTaIWH M BETBU SBOJIONHMH YEJIOBEKA: ABCTPATONUTEKH, YeIoBek
yMmenbi, YemoBek mnpsaMoxonaumui, YenoBek HeaHAEPTaIbCKUM, YenoBek
pasyMHbIii. Haxoaku HCKOMaeMbIX OCTAaHKOB, BpPEMs CYIIECTBOBAHUs, 00JaCTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OpYAUs

2.6

Yenoseueckne packl. OCHOBHbIE OOJBIINE PAchl: eBpONEOHIHAs (eBpa3uiickas),
HErpo-aBCTPAIOUAHAS (3xBaTOpHAJIbHASA), MOHIOJIOUAHAs (a3uarcko-
amMepuKaHcKasi). YepThl MpUCTIOCOOIEHHOCTH MPEICTaBUTENECH UeIoBEeUYECKUX pac

K YCJIOBUSIM CYIICCTBOBAHUA. EnunHcTBO YemoBeUeCKuX pac. KpI/ITI/IKa pacusma

OpranusMbl U OKpYyXaromias cpeaa

3.1

DKOJIOTHSI KaK HayKa. 3aJadyd U pa3feibl 3KOJIOTHHA. MeTOabl KOJOTHYECKHUX
WCCIIeIOBAaHMH. DKOIOTHYECKOe MUPOBO33peHHe. Cpesl OOMTaHUSI OPTaHU3MOB:

BOAHasA, HA3EMHO-BO3AYyIITHAsA, IOYBEHHAs, BHYTPHUOPTaHU3MCHHAsA

32

Okonornyeckue  ¢axrtopel.  Knaccudukamusi  9KOIOrHYECKHX  (PaKTOpOB:
abmoTnueckne, OMOTHYECKHE M AaHTPONOreHHBIE. JIeHWCTBHE HSKOJIOTUUECKUX

(hakTOpOB Ha OpPraHU3MBI

33

Abuornueckne (GakTopbl: CBET, TEMIIEpPaTypa, BIKHOCTh. DOTONEPHOAM3M.
[Ipucnocobnennss  OpraHM3MOB K  JCHCTBHIO  aOMOTHYECKHX  (DaKTOpOB.

buonornueckue purMbl

3.4

buotnueckue ¢akropbl. Buasl OMOTHMUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAIu3M (HaxJeOHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAJIU3M, HEWUTpaiu3M. 3HaueHHe  OUOTHUYECKHX

BSaI/IMOHefICTBI/IfI AJIg CyHI€CTBOBAHUA OPTraHU3MOB B IIPUPOJAHBIX COO6H.[CCTB3,X

35

OKOJIOTHYECKHUE XapaKTCPUCTUKHU MOITYJIALUH. OcCHOBHEIE ImoxKasaTejiin
IIomyJisinuu: YUCJICHHOCTH, IIJIOTHOCTH, POXKIAAEMOCTb, CMCPTHOCTH, IMPUPOCT,

Murpanus. JJnHaMuka 4icIeHHOCTH MOMYJISIUY U €€ peryJsius

COO6H.I€CTB8, H 3KOJIOT'MYCCKUEC CUCTCMbI

4.1

CooOmiectBo opranm3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHI0OBas,
MpOCTpaHCTBeHHAs, Tpoduyeckas (muiieBas). Bunsl-momuHantel. CBsi3M B

OHoIIeHO3€E

4.2

Okonornvyeckue cucrteMbl  (9kocucteMmsbl). [loHstme 00 dKocucremMe U
ouoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTHI, peIylleHThl. KpyroBopoT BEHIECTB U MOTOK SHEPTHH B HKOCHCTEME.
Tpodudeckue (MUIIEBBIE) YPOBHU OJKOCHCTEMBI. [lWiieBble Ilemn H CETH.
OcHOBHBIE TIOKAa3aTeN HIKOCHUCTEMBI: OMOMacca, MPOAYKIHSA. IKOJIOTHUYECKHE

MUPaMHJIbI: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
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43

YCTOﬁqHBOCTL, CaMoOperyJanus, pa3BUTUC. CyKueccm[

[Ipupoanbie 3K0CUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE JKOCHUCTEMBI. ATpPOIKOCUCTEMBI. YpbOoskocucTeMsl.
buonornueckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpaszue kak ¢akTop ycroWunBocTH dKocucteM. CoxpaHeHHe

OMOJIOTUYECKOT0 pa3Ho0Opasus Ha 3emiie

4.4

VYuenue B.W. Bepnaackoro o Owmocdepe. I'paHunbl, coctaB U CTPyKTypa
6uochepsl. XKusoe BemectBo u ero (yHkiuu. OcoGeHHOCTH OHOCchepbl Kak
r00anpHOM 3KOocHcTeMbl. J[MHaMHU4YecKoe paBHOBeCcHME M oOOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemieCTB U OMOTCOXMMUYECKHE ITUKIIBI DJIEMEHTOB

(yraepona, azota). 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYILIN

4.5

YenoseuecTBO B OMochepe 3emiin. AHTPOIIOTEHHBIE H3MEHEHUS B Onocdepe.
I'mobanbHBIC YKOJIOTHYECKUE TIPOOIEMBI.
OcHOBa  palMOHAILHOTO  YIpPABICHHS MPHPOJHBIMH  pecypcaMH U X

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/I}I OHOJIOTUH U OXpaHa IMpUupoabI
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C yderom paboueii mnporpammbl BocnuTaHust (Moayiab «lIIKOTBHBIH  ypOK»)
BOCIIUTATEIbHBIN MOTEHIIUAT YPOKA PEaTN3yeTCs uepes:

YCTAHOBJICHUE JIOBEPUTEIBHBIX OTHOLICHMH MEXKIY YYMTEIEM U €ro y4YEeHUKAMH,
CMOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHUATHIO YYalUMHCA TpeOOBaHUN M MPOCHO yduTesns,
NPUBJICUCHUIO MX BHUMaHHMA K OOCYyXJaeMoW Ha ypoke HH(OpManuu, aKTUBU3ALUU HMX
II03HABATEJILHON 1E€ATEIbHOCTH;

noOyX/IeHHe UIKOJIBHUKOB COOMIOJaTh Ha YpOKE OOLIENpPUHATHIE HOPMBI IOBEIEHUS,
npaBuiia OOIEHHs CO CTApUIMMU (YUYUTEISIMH) U CBEPCTHUKAMU (ILKOJIBHUKAMH ), IPHHLIUATIBI
y4eOHOM JUCHUIUIMHBI U CAMOOPTaHU3aINH;

IIPUBJICYCHUE BHHMMAHMS IIKOJBHHUKOB K ILIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha YpOKax
ABJICHUM, OpraHu3anus HX paboThl € TOJIy4aeMOil Ha YpPOKE COLMAIBHO 3HAYUMOM
uHpOpManuell — WHHUIHMUPOBAHHE €€ OOCYXKIEHUS, BBICKA3bIBAHHS YyYaIlUMHCS CBOETO
MHEHHUS 10 €€ MOBOAY, BBIPAOOTKH CBOETO K HEM OTHOLIEHMUS;

MCTIOJIb30BaHUE BOCHHUTATENIBHBIX BO3MOXKHOCTEH COAEp)KaHUs y4eOHOro mpeaMmera depes
ACMOHCTpalHIO ACTAM IMPUMCPOB OTBETCTBCHHOTI'O, I'PAXIAHCKOI'O IIOBCACHUA, IMMPOABJICHUA
YEIIOBEKOIIOOUST U JIOOPOCEPACUHOCTH, HYepe3 IMOA00pP COOTBETCTBYIOMIMX TEKCTOB IS
YTEHUS, 33]1a4 JJIsl PEIICHUSs, TPOOJIEMHBIX CUTYAIMH It 0OCYKIEHUS B KJIacce;

IIPUMEHEHHE Ha YpOKE MHTEPaKTHBHBIX (OPM PaOOTHl YHALIUXCS: WHTEIUIEKTYyalbHBIX UTD,
CTUMYJIMPYIOIIMX MO3HABATECIbHYI0 MOTHBALMIO IIKOJbHUKOB; JUIAKTHYECKOTO Tearpa, Tae
MOJIyYeHHbIE Ha YpOKE 3HAHUs OOBITPHIBAIOTCA B TEAaTPaJbHBIX MOCTAHOBKAaX; TUCKYCCH,
KOTOpbIE JAlOT Y4YalIMMCS BO3MOXHOCTb INPHOOPECTH OMBIT BEJEHUS KOHCTPYKTUBHOIO
JMajora; rpymnioBoi paboThl WM paboTHl B Mapax, KOTOPbIE y4aT IIKOJbHUKOB KOMaHIHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU JI€TbMU;

BKJIIOYEHHE B YPOK UI'POBBIX MPOLEAYDP, KOTOPbIE TOMOTal0T MOAJAEPKATh MOTUBALIUIO IETeH
K MOJyYCHHIO 3HAHUM, HAJa)KUBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUH B Kiacce,
MIOMOTAIOT YCTAaHOBJIEHUIO 100pOXKeNaTeNbHOU aTMOC(ephl BO BpeMsl YPOKa;

opram3anusi medcTBa MOTHBUPOBAHHBIX W JPYAHPOBAHHBIX  yYAIIUXCS HAX HUX
HEYCIEBAIOIIMMHU OJIHOKJIACCHUKAMH, NAOLIET0 IIKOJbHUKAM COLMAIBHO 3HAYUMBIMA OIBIT
COTPYJIHHUYECTBA U B3aUMHOM MOMOIILIH;

WHULIUUPOBAHUE M TIOAJIEPKKA HCCIEIOBATEILCKONU JCSITEIIBHOCTU IIKOJBHUKOB B pamMKax
peaiv3aluy UMH UHAUBUAYAIbHBIX U IPYIIOBBIX HCCIIEOBATEIBCKUX MPOEKTOB, YTO AACT
IIKOJIbHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIFHOTO PEIICHHS] TEOPETUUECKON
npo0yieMbl, HaBBIK TE€HEepUpOBaHUS U  OGOpPMIICHHS COOCTBEHHBIX UJEH, HaBBIK
YBOXUTEIBHOTO OTHOIIEHUS K YYKUM wHIesM, OQGOpMICHHBIM B paboTax Jpyrux
uccienoBareneil, HaBbIK MyOJUYHOTO BHICTYIUICHUS TEepe]l ayIuTOpuel, apryMeHTHPOBaHUS
Y OTCTaWBaHUs CBOEU TOUKU 3PEHUSI.

Bri6op Tex wim uHBIX (GOpPM U CHOCOOOB BOCIUTATEIBLHON pabOTHI HAa YpOKE Y4YUTEIh
OTIpe/IEIISIET CAMOCTOSITEILHO B COOTBETCTBUU C LIETSIMU U 331a4aMU ypoKa.
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OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YAEHUKA

1.ITaceunuk B. B., Kamenckuii A. A., Py6rioB A. M. u 1p., mox pen. [laceunnka B. B.
buonorus: 10 xnacc. AO UznarensctBo «IIpocBemenuer»

2.ITaceunnk B. B., Kamenckuii A. A., Py6rioB A. M. u np., mox pen. [laceunnka B. B.
buonorus: 11 xknacc. AO UznatensctBo «IIpocBemienHue.
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